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.eludes  those  which  retain.  in  orbit  for  a  day 
s  that  r.i(jht  be  used  to  re-supply  orbiting 
's,  food  and  other  expendables,. 


0  tine  period,  they  are  limited  to  those  which  can  be 


les.  Vehicles  with  satellite  periods  of  14  days  and  one  stonth  have 
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■  The  Kauatd -Urti pal  Heac-r^aiss-tnce- system  uses  a  recoverable  orbiting  vehicle  •  {■•’ 

•  .  ' . . ‘  '  -  - .  '  •  -  " '  .  ■  . T  { 

operating  on  a  14-day  mission  cycle.  The  three  Ban  cre^  in  conjunction  with  ] 

' 

the  vehicle  and  its  installed  subsystem^  performs  reconnaissance  functions  1 
which  are  unsuited  to  unmanned  automatic  cue ration.  I 


The  reconnaissance  objectives  and  their  associated  sensors  are: 

(a)  Inr.iner.ee  of  hostilities  — '  photo,  radar,  infrared  (IR)  and 
electronic  intelligence  (HURT). 

(b)  Ballistic  missile  early  warning  —  IR. 

(c)  Targeting  —  photo,  radar,  IR. 

(d)  Electronic  order  of  battle  —  ELIRT. 

(e)  Technical  intelligence  —  photo,  radar,  IR,  ELIKT. 

(f)  Post-strike  surveillance  —  photo,  radar,  IR,  SUET. 


Three  methods  are  provided  for  getting  reconnaissance  information  back  to 
the  ground  command  station.  In  the  case  of  technical  intelligence,  elec¬ 
tronic  order  of  battle,  and  targeting  data,  information'  is  brought  back  when 
the  vehicle  lands.  This  is  the  most  dependable  way  to  get  high  resolution 
data  back  with  the  least  system  degradation. 


Another  method  provided  for  getting  information  back  is  a  broadband  data 
link  used  to  Mread-out"  a  photo  or  tape  from  the  vehicle  to  the  ground.  This; 
is  a  line-of-sight  system  used  only  over  the  United  States. 


The  highest  priority  messages  concerning  early  warning  or  imminence  of 
hostilities  use  a  secure  global  E?  data  link.  The^Brta  rate  is  lov*  but  so 
is  the  vulnerability  to  jamming  and  detection  by  the  enemy. 


Operationally,  nine  vehicles  will  be  put  into  each  of  three  equally-  spaced 


SECRET 


Rev.  3-23-59 


IT.A.l 


j; 


certain  ad  Jus  t&enism^  of  equipment.  They  select'' 

alternate  codes  of  operation  to  compensate  for  system  degradations  beyond 
the  ability  of  the  crew  to  repair.  They  rake  decisions  as  to  node  of  opera¬ 
tion  required  tinder  unusual  reconnaissance  conditions. 

The  crew  centers  possess  the  capability  for  rapid  processing  and  evaluation 
of  certain  types  of  data  for  limited  consideration.  They  do  this  in  a  way 
that  would  be  very  difficult  to  duplicate  in  a  computer.  An  example  of  this 
is  a  ballistic  missile  warning  system.  A  satellite  equipped  with  infrared 
indicators  can  be  instrumented  to  sound  an  alarm  when  a  bright  spot  is  seenf 
but  a  man.  can  interpret  this  information  and  act  as  a  data  filter.  Ee  can 
make  a  decision  to  alert  the  D.5.  when  he  decides  that  the  bright  spots  on 
tne  screen  are  tracks  of  ballxstxc  sissiles  hsadxng  toward  the  U*S.  This 
function  involves  path  form  recognition  and.  false  alarm  rejection. 

Another  important  contribution  of  the  man  in  the  reconnaissance  system  is  in 
evaluating  imminence  of  hostilities  data,  whereas  the  large  bulk  of  recon¬ 
naissance  information  received  is  stored  for  physical  return  to  base,  the 
crew  can  receive  instructions  from  hose  on  each  pass  over  the  zone  of 
interior  to  thoroughly  examine  a  few  small  areas  on  the  next  pass  over  the 
Soviet  complex.  By  comparing  the  fresh  data .with  .the  stored,  data  from  the  :  : 
vehicle  catalog,  the  crew  is  able  to  assess  some  imminence  of  hostilities 
cri  teria  ar.d  immediately  notify  home  base. 

The  human  decision -capability  given  in  the  examples  above,  as  it  applies  to 
identification,  alerting,  evaluating  and  handling  unusual  situations,  offers 
"tne  real-  basis  for  the  .requirement  for  a"  manned  reconnaissance  system. 

The  disadvantages  of  a  ma3med'  .sys-tei2-  are  the  additional  costs  of  system 
design  and  operation  resulting  from  having  a  human  aboard  the  vehicle.  A 


■CcadEJgars: tion 

fw©  vehicle  ccr^l~-:caticns  ' end  irheard  arrargeuents  are  shown 
la  Firrrts  17.A-S,  I7.-A--3&,  XV.  A-fc,  and  IV.A-ta.  Principal 
differences  in  these  two  configurations  are  concerned  with 
the  or.  cf' particle  shield  and  ecruinaticn  cclar  contactor 
on  the  first  vehicle  while  the  ether  configuration  erplcys  a 
ch.er.ical  powered  APU.  the  scccr.l  vehicle  also  has  sane 
differences  in  the  internal  arraaganent. 

(l)  Crcital  Beccsnaissance  Vehicle  with  Particle  Shield 

VerJ.de  ccnfi  —nraticn  and  inboard  arrsnfenent  are  shewn 
in  Figures  I7.A-3  and  IV.A-h. 

She  Crbitcl  Reconnaissance  Vehicle  is  a  larger  version 
cf  BS-I,'  evolving  front  the  single  named,  elarle  orbit 
23-1  concept  to  a  nslti-nanned,  mil ti -orbit  nicsicru  She 
fission  .objectives  and'  crhitin~  tire  cf  dags  -are  the 
pri nary  factors  determining  the  vehicle:  ccnf  iguratloa. 
Analysis  of  the  nisaicn  end  cf  the  ocular,  cut  to  be 
operated  indicates-  the  need  her  a  riad.un  crev  of  three. 

phis  vehicle  will  he  lanr.-d-  1  in  a  "Sr. -V  trajectory  such 
that  recovery  can  be  effected  without  exceed  lag  shin 
nateriel.  terrerature  Units  in  case  .of  presature  thrust 
terr.inaticn. 

;An~bjb ItiniVnltitvie .  of  --I2&.  riles.-'  is  selected,  as .  consiste: 
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t±an  ecuijscest  resolution  The  band  of 

hard /radiation,  is  e^8ure 
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of  the  crew  to  the  weak  radiation  environment  at  150.  ; 
riles  for  a  14  day  period  should  not  he  harmful. 

Vernier  rockets  provide  a  capability  of  correcting  v 
velocity  error  to  achieve  a  circular  orbit  and  control 
of  vehicle  spacing.  Low  wing  loading  and  optimum  c.g. 
location  for  re-entry  and  for  landing  are  attained  by 
placing  heavy  equipment  well  forward  and  expendables 
well  aft.  In  c §se  of  need  for  re-entry  before  the 
expendables  are  used,  provision  is  made  to  jettison 
the  complete  equipment  bay  in  which  they  are  installed. 


Military  Subsy steins 

All  military  subsystems  are  concerned  with  reconnaissance 


anc  are: 


(1)  12.  Detection 

(2)  Slint 

(3)  lapping  12,  kacar,  Ihoto 


ixi  --  x  i  krrsnrs::~nt 


The  wing  :  -t- p,  fir  and  -central  surface  arrarge- 


ir.er.ts  tr-.  idea* ic-.l  to  t*xse  cf  25-1 


r.  pared  to  IS- 1. 


.the  platform  delta  has.  been  extend led  ..about  ..sevirh 'fest;;®ad 
the  fuselage  hasbeen'wiGened  toreettfee  space  needs  of 
the  crew  nerrers*  The  vehicle  is  stabilized  wi.h  the 
re c cnna i s s  -r c e  sensors  .  always  directed  downwards  towards 


t£  r.^arth,  A  particle  shield  is  sweated  is  the  aft  end 
of  the  vehicle  as  shews  is  Figure  I7.A-3*  This  shield  is 
designee  re  step  snail  nsr-nade  particles  which  are  pot. 
into  erbit  in  the  rc-mer  described  in  'Beetles  II  ©f  tills 
dccunono.  A  particle  rales  inelastic  tract  with  the 
particle  shield  ccrvercing  sens  cf  its  kinetic  energy 
ir.ee-  heat  and  ccrr  ressicn  energy.  She  particle  then 
enplcdes,  dissipating  its  rcrentun  ever  a  wide  erea.  She 
shield  utilises  solar  cells  to  furnish  the  cess  recoined 
to  vaporize  the  particles.  She  solar  cells  ere  supported 
cn  a  nylar  lag  stiffened  ’ey  nylar  tubes  filled  with  fcasu 
The  lag  is  stored  in  the  interstage  structure  "between  the 
vehicle  and  the  fourth  stare  during  launch.  The  vehicle 
rides  tail. -first  in  orbit.. 


fie  erev  is  t raced  forward  in  the  night  Capsule  nose 
section  for  beest  and  larding  and  also  during  escape. 
The  rain  crev  eenr-artnent  is  sen  am  ted  fren  the  can  sale 


Spendable  s  suck  as  APU  fuels,  sad  hazardous  materials 
are  installed  aft  of  the  crew  eeccartaeirfc  pressure  bulk- 


head  in  a  separate  compartment.  Sis 


fc,  which 


includes  the  esgrfgr  retro-rocket  cases,  is  Jettisoned 
tr>cn  re-entry. 


Che  vehicle  primary  structure  fcllcvs  the  BS-I  deternirate 
truss  concept  with  shins  transmitting  ncraal  pressures  to 
the  trusses.  Che  crew  areas  are  pressure  containers  of 
sandwich  construction  "both  skins  of  which  ere  pressure 
tight  for  dual  reliability. 


Crew  /resizes is  tiens 

The  pilot’s  flight  panel  is  also  used  as  an  orbital  working 
station.  By  means  of  a  node  selector,  the  horizontal 
situation  display  screen  is  useable  for  the  IE  detect  cr 
ELIirT  tasks. 


A  second  work,  static  n  is  pro  vile  i  aft  c-f  the  capsule 
pres  fire  bulkhead  for  use  cf  the  rapping  eperator. 


Crew  renters  rotate  such  that  ere  ncrlrer  is  off  duty  while 


ti.e  carer  ovo  are  cn. 


A  rest  static  a,  exercise  area,  toilet  and  sanitary  facili¬ 
ties,  and  a  galley  are  prsvilel  within  the  ,  -w  ccnpartnent. 

Jl 

The  toilet  and  rest  area  are  rartitierel  for  privacy. 


Control  of  the  internal  envirerr-.ent  fer  a  re-entry  exactly 
fellows  the  13-1  concept.  A  closed  system  refrigeration  . 
cycle  is  needed  to  handle  the  equipment  heat  loads  for 


The  internal  configuration  is  designed 
of  the  ur.usual  environment  vnieh  is  associated 
weightless  c'r.dioicr.s  er.c  ur.tered  ir.  orbital  flight. 

The  read  far  c  --r.yer.si oral  passage  vays  is  eliminated  by 
this  condition,  therefore,  it  is  possible  to  locate 
equipment  ir.  a  more  compact  arranrerent  by  providing  only 
tunnels  for  access.  It  is  possible  for  the  crew  nan  .to 
propel  himself  thru  the  tunnels  by  a  system  of  rails  and 
straps.  The  cor.fi ;yration  chosen  for  this  concept  pro¬ 
vides  caxinun  utilization  of  internal  space  by  installing 
equiunent  on  the  "floor”  and  "ceiling". 


Military  and  other  yehicle  subsystems  and  equipment  are 
basically  those  cf  the  configuration  described  in  paragraph 
(l).  Crew  accc  urodations  and  work  stations  arc  based  on 
the  sane  requirements ,  although  there  is  sore  difference 
in  individual  arrangements. 


Poorer  Scarce 

Vehicle  pcver  requirements  are  supplied  by  two  hyiroger.- 
oxyger.  engines  plus  a  hydrogen- ozy men  fuel  cell.  During 
orbit  one  engine  can  supply  the  shore  dur-tlon  radar  -;v: 
loads  thus  remitting  the  other  engine  to  act  as  a  standby 


unit.  ?uel  for  these  engines  is  stored  ir.  t  internet -ge 
•which  is  attached  to  the  .basic  glider.  Duty  cycles  are 
shown  in  the  load  analysis,  Fibres  HT.A-11  a.. a  17.1-12. 
These  units  have  the  capability  to  sup  ply  the  large  .apuirau 

lie  and  other  re-entry  loads. 
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Booster  System 

The  booster  for  this  reconnaissance  vehicle  is  a  two-stage 
booster*  (See  Figure  IY.A.5)  The  first ‘stage  is  recoverable* 

It  uses  liquid  oxygen  and  liquid  hydrocarbon  propellants.  The 
second  stage  goes  into  crbit  with  the  glider  and  is  expendable. 

It  uses  liquid  oxygen  and  liquid  hydrogen  propellants.  (See 
Section  V.  for  cere  information  on  boosters). 

The  first  stage  attains  a  burnout  velocity  of  6,000  fps.  The 
upper  stage  has  been  sized  to  place  an  18,680  pound  glider 
in  a  150  n.ri.  altitude,  circular,  polar  orbit. 

Weight  Statement 


Glider 

Weight  -  Pounds 

16, 680 

Second  Stage 

Burnout 

32,800 

Propellant 

127,500 

Start  Burning 

160,300 

First  Stage 

Weight  Empty 

ol,900 

Pilot 

250 

Trapped  Rocket  Prop. 

4,300 

Turbojet  Fuel 

16,000 

Propellant 

432,000 

Launch  Weight 

694,750 

SAC  1546  K-R4 


Decoys 

Ten  orbital  decoys  per  reconnaissance  vehicle  are  launched 
individually  into  the  same  orbit  with  random  spacing  between 
them.  (See  Figure  IV.A-6.) 


The  decoy  is  an . inflatable  balloon- type,  the  same  size  and 
shape  as  the  parent  vehicle,  stiffened  by  foam-filled  plastic 
tubes.  The  decoy  has  an  attached  simulated  particle  shield. 

It  is  stabilized  in  three  axes  to  prevent  tumbling  in  order  to 
forestall  discrimination  by  radar  or  optical  means.  The 
stabilization  reference  is  a  three  axis  stable  platform. 
Stabilization  is  effected  by  a  combination  flywheel  and  jet 
system.  A  cool  jet  propulsion  system  utilizing  hydrogen 
peroxide  decomposed  in  a  catalyst  chamber  is  used  to  compensate 
for  the  differences  in  the  mass-to-drag  ratio  of  the  decoy 
and  the  parent  vehicle.  This  propulsion  system  operates  only 
over  friendly  territoiy.  A  beacon  similar  to  the  one  in  the 
parent  is  included  to  prevent  discrimination  by  the  absence  of 
beacon  returns.  A  clock  is  provided  to  time  the  beaccn-on- 
pericd  and  the  propulsion  system  operation  time.  Power  is 
supplied  through  solar  cells  located  on  the  wings  of  the  decoy, 
and  by  batteries  during  the  periods  when  the  vehicle  i3  in 
the  shadow  of  the  earth.  The  expected  lifetime  of  the  decoys 
is  14  days  to  match  that  of  the  parent  vehicle.  lio  destruction 
of  the  decoy  is  planned  after  its  useful  life  is  finished. 
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Reconnaissance  Subsystem  ( Configurations  IV.A-3  &  IV.  A-3a) 

A  typical  leading  of  reconnaissance  sensors  is  shown  in  the 
"block  diagram,  Figure  IV.A-7. 

The  nsrjy  yarning  -  Infra  Red  Scanner  Unit  is  designed  to  supply 
infcrrntlcn  on  enemy  firings  of  ballistic  missiles,  and  thus 
enhance  the  early  warning  functien  already  in  the  nation's 
arsenal. 

The  unit  is  a  single-band,  rapid-scanning  system,  searching  3^0° 
in  azimuth,  and  detecting  the  radiation  from  missile  boosters  -at 
ranges  of  1500  IT.  riles.  The  wavelength  bands  chosen  for  detec¬ 
tion  are  those  which  are  absorbed  by  water  vapor  in  the  atmos¬ 
phere  tele;*  30,000  feet.  This  means  that  missiles  must  break 
above  this  altitude  before  detection,  cut  it  also  eliminates  to 
a  large  degree  the  false  alarms  from  hot  ground  sources.  The  sun 
and  other  bright  stars  are  programmed  cut  of  this  system  by  the 
inertial  guidance  equipment.  An  alarm  system  connected  to  the 
detection  apparatus  warns  the  operator '  that  a  bright  object  is 
in  the  field  of  view  of  the  missile  detection  IR. 

The  display  is  arrange!  sc  that  a  trained  operator  can  deduce 
enough  angular  trajectory  information  to  verify  that  the  object 
silrted  is  a  missile.  The  operator  then  communicates  reports 
on  his  sightings  to  the  ground,  where  information  is  correlated 
from  other  orbital  reconnaissance  vehicles  within  range.  The 


missile  detection  IR  system  occupies  6. 5  ft3,  weigh  •  170#,  uses 
350  TT.  of  power.  -  It  looks  through  a  lV  -diameter  retractable  -  - 
hemispherical  acme  oriented  toward  the  earth. 


■She  M gh  Resolution  Eaaar  has  tse  sene  functions  as  in  the 
Pyperserie  Beechaias  sance  Syster,  naeely,  all-vsather  cur- 
veillar.ce,  penetratisn  cf  optical  ccunterreasures,  and 

rrcvisicr  cf  independent  'cits  cf  data  for  a  sore  ccnolete 

■» 

description  cf  clj.cts  cf  interest  through  cooperative  sensor 
eperatier  and  an  integrated  display. 

He  radar  is  sir.ilar  to  the  radar  in  the  Zyper  sonic  P.econnais- 
sar.ee  Oyster  in  that  loth  use  optical  filtering  of  coherent 
radar  returns  for  aciruthal  resolution  and  the  "PH?"  retied  • 
of  pulse  ecnrressicn.  fer  chtairrinp  good  maps  resolution  vith 
adequate  signal-tc-noise  ratio.  She  radar  for  tise  in  the 
orbital  systen  must,  severer,  have  a  higher  average  transuitter 
never,  larger  antenna  and  letter  angular  re  sciatica  to  give 
the  ssr.e  perfcnance  at  the  greater  ranges  associated  vith  the 
150  lu  rr.ile  altitude. 


due  crbiual  rad  sr  vill  rap  a  strip  £0  IT.  riles  vide  which  rey 
te  selected  arbitrarily  end  controlled  to  any  ground  range 
betveen-  60  and  195  -•*  riles  cy  steering  the  hear  in  degression 
angle.  Cthsr  desire  vorcrete-rc  rreure'  are  as  fcllcvs: 


Fesclutior.  Avprc::.  50*'  in  c?  oh  diversion 

vc  tr  r  —  r  -m  .  tv^r  u  ;  . 0  vntns 

u;;r  s.  1 _ r  dveru  r  B-rvor  .  54  0  vatts 

Pulse  roiticr  luegue.ncy  4-550/sec. 

hr:  d.rui  Pulse  Length  10  nicresec. 

Pulse  Cells-' sc  P.atio  100  to  1 

Pccci-'cr  Ivise  figure  8  db. 

intense.  d;~e  Pleatrcnically  etc.  •ralle  array 

Ante;.  ,n  urcure  4.5*  X  20* 

Bata  Prc cessing  end  Display  fire  10  sec. 


«K«  O  -  o  w  - 

Position  Acs; 


1000  feet 


She  estimated  installation  recuirerer.ts  fer  the  orbital  radar 


•AChSii  1-E3 
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Antenna 

J60  lbs. 

0.5*  x  4.5*  x  20* 

R-T  Unit 

165 

3*3  cu.  ft. 

4.2  kv 

Processor 

100 

3.5 

1.0 

Coupler 

60 

0.7 

.08 

Display 

(two) 

320 

14.0 

2.0 

Addition  to 

Sav.  Computer 

50 

1.0 

.5 

The  IE  Map  Scanner  Unit  carried  in  this  vehicle  is  a  multi- 
band  scan  system  having  an  angular  scanning  range  of  *  10®, 
within  -  45°  of  the  vertical  and  a  ground  resolution  in  the 
160  to  180  foot  range,  and  a  temperature  differential  detec¬ 
tion  of  from  5°  Kelvin  to  50®  K  depending  on  wave  length.  It 
is  probable  that  a  multi-color  oscilloscopic  display  will  be 
provided  for  pilot  monitoring  of  all  the  detection  channels 
simultaneously.  All  intercepted  data  will  be  stored  on  either 
magnetic  tape  or  film. 

The  IE  Mapping  System  occupies  5  ft.^,  weighs  200  lbs. 
(including  special  cooling  for  the  detectors  to  last  two 
weeks)  and  uses  225  V. 


The  3C5  Zlint  Unit  is  an  electronic  reconnaissance  system 
capable  of  determining  the  electronic  order  of  cattle  of  those 
systems  that  are  radiiting.  Such  a  unit  will  provide  locational 
and  radio  analysis  of  signal  sources  radiating  In  the  bands  from 
VEF  to  X-band  or  above.  Program.- ed  in-flight  analysis  will 
determine  direction  of  the  sources,  signal  strength,  pulse 
repetition  frequency,  pulse  width,  radio  frequency,  etc.  The 


output  of  the  analysis  equipment  will  be  storea  on  magnetic 


tape . 
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The  programming  57s ter.  controls  the  analysis,  time,  pilot 
display  functions,  inf ores tion  to  he  transmitted  to  the  ground, 
and  priori tv  of  signals  and  priority  of  areas.  In  addition, 
this  unit  s -elects  signals  of  unusual  or  interesting  character¬ 
istics  and  directs  tens  to  an  oscilloscope  display  and 
pkotcrrarhic  me:: cry.  .Special  ’"tip  off"  radiations  linked  with 
imminence  of  hostilities  vculd  he  die; loped  to  the  crew. 

The  HCn  clmt  system  '^-nclvd— ng  antennas^  occupies  ft.  , 
weighs  1~:  Its.,  ard  consumes  1-00  V. 

It  is  possible  as  an  alternate  load  to  install  the  technical 
.intelligence  Slint  reconnaissance  system .  This  is  capable  of 
doing  a  nuen  more  cet-auled  analyses  of  unusual  signals.  The 
crew  assists  the  analysis  by  optimising  the  machine  adjustments 
for  the  rest  favorable  display  and  recording. 

Intelligence  Elir.t  Jystta  (  including  antennas) 

3 


occupies  —.pit 


,  weighs  VI j  Its.,  er.d  censures  7*0 


The  High  Resolution  Spotting  Camera: 

The  camera  r.  err  ally  carried  in  the  orbital  reconnaissance 
Vehicle  is  a  technical  intellirsnce-ty r,e  camera.  Internal 
program:-- rs, -■  ith  crew  cvrr:  :e  capabilities, plan  and  erne cute 


are  then  processed  in  the  vehicle,  and  certain  of  the  processed 
film  is  selected  by  the  programmer  for  display  to  the  crew.  A 
basic  library  of  photographs  is  carried  for  ccrx-ariscn  with  new 
pictures  taken* 
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The  program  can  be  changed  by  ground  control  on  every  pass  over 
the  ZI.  The  observer  functions  principally  as  a  data  reduction 
machine.  He  may  scan  the  photographs  of  selected  areas,  and 
investigate  in  them  the  probability  of  a  build-up.  to  imminent 
hostilities.  He  nay  utilise  his  narrow-band  data-link  to 
transfer  his  conclusions  to  int<m  uiger.ce  centers  in  the  U.S. 

In  the  event  that  cr.o  or  two  pictures  ruy  be  of  further  innodiate 
interest  to  ground  intelligence  centers,  he  nay  program  his 
wide-hand  data-,  ink  to  transmi+  '.use  pictures  to  the  ground. 

In  the  event  that  there  '  -  a  large  build-up  of  information 
which  must  be  transferred  to  the  ground,  a  pilot  nay  land  his 
vehicle. 

Stereoscopic  and  passive  night  photo  systems  are  being  studied 
as  augmentative  additions  to  the  bosic  system  described  above. 

The  extremely  high  resolution  (4  ft.)  obtained  from  the  orbital 
altitude  of  lyO  miles  creates  severe  requirements  for  image 
motion  compensation  (lid)  and  camera  stabilization.  These  are 
discussed  separately. 

Image  Kotic-n  Compensation: 

Precise  velocity  information  from  the  navigation  computer  (see 
Guidance  and  Control  lection)  is  used  for  Image  Motion  Compen¬ 
sation.  Eadar- inertia 2  altitude  is  also  utilized. 

Stabilization: 

Past  experience  in  stabilizing  lore;,  focal-length  cameras 
indicates  that  proper  stabilization  techniques  will  not 


o  HU  n 


vhieh  operates  durin?  ft*. 


rectorial,  trrsst 


vrr:r.;.t:on  ann  separation. 


the  orbital  flight  phase  *. 


'.tele  is  tracked  cr.ce  per 


ter  locates  in  tr.e  ^ niter 


A  be  re 


or.  a  clccn 


•ess  to  the 


n'.ir  interrc  raticr.. 


i-ctcry  is  c- mated  on  the 


grmi  urir.j  the  troc/ir.~  data,  Iren  the  vehicle  has  c carlo  ted 
tvo  rassee  treexi  the  earth  art  orbital  correction  is  ccnmted 
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n  ^  in  '*■*  *■  '••'•x.  ev*>  <?•<?*•  *  *«•  s 


The  signal  is  deeded  and  used  to  centre  1  the  firi-v*  of  the 
Orbital  Adiusirent  rocket. 


The  freeri  trajectory  ccrpotsr  then  re-c or rates  the  orbit 
trajectory  daily  and  sends  orbital  pnrareier  data  to  the 
vehicle  daily  through  the  radar-beacon  lira.  cairn  this  data 
-and  a  precise  clock,  the  vehicle  navi  rat  ion  computer  can  tUa 
date  mine  its  position  to  an.  accuracy  cf  tvo  dies*  lata 
cbtair.-d  fror.  the  reccsnais sance  sense rs  rr.  fee  used  for  later 
re  fins  "-ant  cf  vehicle  nos  i  tier. 


St'  biliar,  tics  cf  the  vehicle  c  ring  flier,  t  is  acccr  dished 


three -h  react ion  .el 


Fly.'.;-- el  reaction  Control. 


A  separ  Jfc r  search  radar  is  used  to  acquire  the  vehicle  the  first 
tine  around .  after  •  launch*  '.ben  the  erbit  has  been  established, 
the  Crbital  Trajectory  Computer  will  set  the  tracking  radar  on 
target. 
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Instructions  for  Return- io-Base  are  computed  on  the  ground  and 
relayed  to  the  vehicle  through  the  radar-beacon.  link.  The 
Eatura-to-Base  Programmer  in  the  vehicle  uses  this  date,  with  i 
the  navigation  cesputer,  to  orient  and  fire  the  Se-Crbit  Rocket 
and  to  control  the  descent  through  the  a tno sphere. 


A  long  range  radar  search  and  track  station  at  the  landing  site 
acquires  the  vehicle  and  gives  it  correction  commands.  This 
radar  is  alrost  identical,  except  for  positioning  of  the  three 
trucking  antennas,  with  the  orbital  tracking  radar.  The  sane 
beacon  is  used  in  the  vehicle. 


Flare-out  is  accomplished  automatically. 


The  pilot  can  take  over  control  cf  the  vehicle  during  any  phase 
of  the  operation,  using  the  displays  cf  navigation  data  and  the 
pilot  controls. 


Orbital. decoys  are  launched  individually  from  the  ground. 
Their  guidance  and  control  mechanisms  are  shown  in  Figure 

IV.A-9.. 


A  gyre  scope  platform  is  used  for  stabilisation,  of  the  decoy. for 
its  two  week  life.  0.C5  deg./hour  drift  rates  will  be  aceegtabl 
for  this  apclication. 


The  decoy  is  tracked  from  the  ground  to  prevent  discrimination  o 


L£  IT-SSIS  « 


doccr  bv  ::n  1?  used -to  re-set  a  clock  which 


controls  attitude  prorogating,  th rust .. prqgr#as.isg..#nd;. turns  .the... 
beacon  on  and  eff  as  it  passes  over  the.  radar  tracking- station. 


f>-  uUWI  VU  I  -  -■ . -  -  g ,v 

Badsr  guidance  is  proposed  for  boost  of  the  decoys  into  orbit 
(See  Figure  17. A- 5  )  using  the  sane  type  of  radar  used  for 
satellite  tracking. 


d.  Miscellaneous  Yehicle  Sub-systess. 

(1)’  Accessory  rover  Supply  (See  Figure  IY.A-lfl)  (Ctafig.3T.A-3) 
This  vehicle,  which  operates  on  a  two  week  Eission,  has 
a  noderate  base  load,  a  high  radar  peak  load,  and  a  very 
Mgn  hydraulic  lead  during  re-entry  as  is  shown  in  the 
load  analysis.  Figures  I7.A-H  and  IY.A-22.  Solar  or 
nuclear  energy  sources  are  the  logical  ones  to  use  for 
*  -  such  long  flight  tines.  Nuclear  power  was  dropped  because 
the  weight  advantage  was  not  sufficient  to  offset  the 
problem  associated  with- radiation.  Longer  flight  tines 
would  favor  the  use  of  nuclear  power. 

Solar  power  is  not  available  during  re-entry  because  a  j 

l 

i 

large  solar  collector  cannot  be  raintained  in  an  extended  f 
position.  Eence,  two  hydrogen-oxygen  engines  were  selected  | 
for  supplying  the  large  hydraulic  and  other  re-entry  lends.  ! 


Cne  of  the  engines  can  supply  the  short-duration  radar 
peak  loads  without  requiring  a  significant  amount  cf 
additional  fuel. 


| 

i 

I 

f 

i 


The  pellet  shield  is  covered  with  solar  cell,  '•hat  supply 
part  of  the  vehicle  base  electrical  load  requirement. 
(Figure  IY.A-I3).  These  solar  cells  also  provide  the  mass 
required  for  the  shield. 
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FIG*  I\CA -10,  SECONDARY  POWER  SUPPLY  SYSTEM  DIAGRAM  C0N1*10.  IV.A 
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The  balance  of  the  base  load ,  could  have  'seen  supplied  from 
an  array  of  solar  cells,  tut  the  installation  would  have 
been  unwieldy  and  a  large  battery  for  nighttime  energy 
would  have  teen  needed.  It  was  found  that  fcigh-effic.iency 
fuel  cello  eliminated  the  need  fcr  the  battery,  and  from  an 
overall  desi.gr.  standpoint,  are  the  best  source  for  the 
balance  cf  base-load  pc-ver.  Thus,  during  the  periods  when 
the  vehicle  is  in  shadow  or  when  the  solar  cells  are  poorly 
oriented  with  respect  to  the  sun,  power  is  supplied  by  the 
hydrogen-oxygen  fuel  cell  (Figure  IV.A-lt).  The  fuels  for 
the  fuel  cell  as  veil  as  for  the  APB  are  stored  as  liquids 
in  insulated  tanks  and  are  vaporized  in  a  heat  exchanger  to 
absorb  the  waste  heat  rejected  by  the  secondary  power 
system.  3-c  electric  power  is  taken  directly  from  the  fuel 
cells  and  solar  cells  and  a-c  power  is  furnished  by  an 
inverter. 


Fuel  from  the  fuel-cell  tanks  is  also  used  in  the  hydrogen- 

■m- 

oxygen -engines  that  supply  power  during  re-entry  and  landing 
Each  engine  will  drive  an  a-c  generator.  The  two  generators 
arc  &u  t  cm  ti  cully  paralleled.  If  one  engine  or  generator 
fails,  the  retaining  generator  furnishes  enough  electric 


operation. 


Each  engine  also  drives  a  hydraulic  pump  which  supplies 
hydraulic  power  to  one  of  the  two  sides  of  each  of  the 
tarden  flight -control  actuators.  Each  of  the  pumps  pres¬ 
surises  a  serum t-_  hydraulic  system  which  alone  is  capable 


of  supp  lyin'*  ad-iyuute  power  to  the  actuators. 
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EYmoGZK-cxTG::;i  fuel  cell 

%2  +  36  02  -  £2Q  +  HEAT  _ 

5670  BTU/Lb  of  H26 
1.642  KWK/Lb 

0.625  Lb/KWE  at  1CK#  Efficiency 

5050.  Efficiency 

1.25  Lb  of  Fuel/KW  Hr 

ll£  of  Weight  is  H2 
89^  of  Weight  is  O2 

10l6  KWH  Requirement 


1270  Lbs.  of  Fuel 
140  Lbs.  of  H2 
1130  Lbs.  of  02 


ihO/k.k  Lbs./Cu.Ft.  E2 
1130/71.0  Lbs. /Cu. Ft. ^02 


32  Cu.Ft. 

=  16  Cu.Ft. 


5  Lbs/Cu.Ft.  Taakage 
240  Lbs  Tankage 

1O0  Lbs  Dry  Weight  of  Cells 

340  Lbs.  Dry  Weight 
1270  Lbs.  Fuel 

1610  Lbs.  System  Weight  for  Fuel  Cells 


CCKBITrSD  POWER  SUPPLY  SYSTEM 
(a)  FOR  ORBITAL  CO’.DITICK 

!  Solar  Collector  &  Pellet  Shield  700  # 

Extension,  Wiring  etc.  100  # 

Fuel  Cell  -  incluiin  '  Fuel  1610  # 

Fuel-cell  Controls  '  -  -  v  110  §■ 

Inverter _ 80  f 

CC; 311.  HD  WEIGHT  T6''0  F 

Less  V;e:~:  ~~::t  Charge 3  to  Pellet  Shield _ -J00  # 

j  Total  Orbital  Fever  Supply  1 9(X>"lr 


(b)  FCR  LAIDIHO  COIDITIOR 

2  Cryogenic  APU’s  at  50#  100  # 

Cryogenic  Fuel  (3  cu.ft.) 

Fcr  Re-entry  and  Landing  £0  # 

2  -  3O-JT  Hydraulic  Pumps  at  15#  ea.  30  # 

2-5  KVA  Alternators  at  20-  ea. _ 40  # 

CCi-ail‘3)  WaXvaH  *  uri  rUWuR  2160  F 
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(2)  Zccap  c  g/sten 

(a)  Description 

She  vehicle  is  provided  with  a  separable  and’  controll¬ 
able  capsule  utilisinp  tire  nose  section  of  the  basic 
vehicle.  She-  place  cl  separation  is  irnediatcly  aft 
•  of  the  cccbit  and  is  affected  by  a  ballir  sic-  device 
cr  a  shared  char  re  ir.rhrlhrricr..  Ir.i -nation  is 
acccrplished  by  the  pilot,  by  remote  ~ round  control, 
or  by  an  automatic  system.  L efficient  propulsion 
is  provided  tc  insure  safe  separation  and  trajectory 
throughout  the  various  phases  cf  the  fliphi  profile 
including  the  reried  or.  the  launch  rad. 


Initiation  of  the  escape  pro cedure  rests  primarily 
via:  the  pilot  augmented,  as  nc-cc  scary,  'ey  ground 
central  cr  an  airborne  automatic  system.  Ground 
central  -.rill  be  able  tc  i..i tiv. .  oere.o  *1  lie  the 
vehicle  is  on  toe  launch  pro  a/  for  chert  period 

cf  time  at  the  bepinrirp  cf  launch..  In  ad iiticn, 
ground.  control  cm  temirr  to  thrust  <h.ri;..g  all  cf 
the  fir;  s rape  beast,  fr  r.lrbtr.  t  s.  rtic  escape 

n  *  —  -  — .  &  4"  *y  *-  r --.*•<*•*  r>  ♦.*-  <r  »;•  *-  a  /*••>-  -f-*  -  *■ 

_  W  —  -  —  +J  W>»  .  >_  ..  w  -  ..  ....  «« .  V  —  A  W  ...  *3  W.  -V~  W 

are  beyond  the  0  cues  tier,  av  r::r:  re  capabilities 

If  escape  is  Initiate..  'sssMe  the  sensible  atzee  sphere, 
reaction  controls  and  retardation  thrust  are  used  to 

nnintcdn  control  cf  altitude  ana  velocity  fer  re-entry. s 

I 

He  cay-rule  is  aercdynmiccily-  stable  in  the  atmosphere! 
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(7)  Vcrk  Stations,  Crelr  Positions 

The  crew  is  placed  forward  in  the  Flight-capsule  nose 
*  section  for  launch  and  return  md  also  during  the  escape 
episode*  5te -is&in/crew  •coss^xt^at-^  eepsis.ted'  £5ro»-tb@. 
capsule  vcnpartEent  ^,  seeas  cf  a .pressure  bulkhead  with 
■;  doerloossly  positioned  to  '  expedite  easrgency  action.  .Th*  "* 
•"  concept  is  Mooted  that  tne  crew  will  be  cc’fejsrtefeatited  ah? 
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-■for  an  ers^nc^i  pccnip-hnts  of- one  coEp.artr.ect  car  have  to 

•;  Ah?--  Vv?\i  r".'-V  7- V  V: 


dacaged  ccrpartsent  rust  he  ©see  by  the  survivors  ©ft&r  tfeei 
have  .considered  .  prevail  ins  conditions,  i.e  .  ,  ■  availability .  ■ 
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(a)  She  Uara  was  valid;  that  is,  ' 
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(h)  The  ’  nurher  of  ri.seiles  in  view, 
(c)  The  character  of  the  track* 
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'wo  types  of  decoys  are  provided;  one  to  decoy  the'  bosh  while 


is  an  inflatable  balloon-type  decoy,  weighing  220  pounds,  with 


hich  does  not  tumble.  For  this 


combination  flywheel  and  jet 


also  has  a  sun  and  horizo: 


hadow  o. 


iRSliSdi# 

a  -  ••••  •  .-••• 


|ggpM 


sane  booster  as  the  parent  vehicle.  They  are  dispersed  after  boost 


bum-out.  Additional  Gi'bital  decoys  are  launched  in  groups  of 
three  'ey  means  of  separate  boosters.  Five  orbital  and  five  re-entry 


separation  from  the  bomb.  Five  re-entry  decoys  are  used  with  each 


bomb  vehicle 
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control  'information  to  the  first  stage  recoverable 

.■  ■■■'  booster, ;  subseeuently  to  -the.  2nd  and  3rd  stage  '- 


.  booster  stability  system  and  'finally  to  tfce  glider 


stability  oyster..  The  recoverable  booster  has  Its 
own  inertial  .guidance' and  automatic  landing  system. 


■(b)  ..Orbital  Flight  Phase 

The  orbital  flight--  guidance-  systen  is  shewn  in 


Figure  XV'B-Sb. 


The  radio  tracking  syster.  is  an.  advanced  X-tand, . 
e»i  pcsiticn-plus-rate  tracher*  Sons  of  the  key 
circuits  have  already  been  breadbcer&ed  at  General 
-Electric.  -  This.  system  reads  range,  rate  .and  angular 
rates  directly  as  in  the  latest  Atlas  equipment,- 
utilising  three  hardened  antennas  in  .as  "L”  con- 
:  figuration*  The  base  lengths  are  longer,  '•  Forever, 
to  increase  the  accuracy  of  the  rate  data. 
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across  long  ■  lirterf er'oaeter 
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•masses.  The  feature 


: s  this  system  prac¬ 


tical  is . a  revel  monitoring- loop'  which'  permits 
cceper. sating  fer  phase '  changes  in. the'  waveguide 
.runs  between  antennas.  Angular .  ambiguities  are . 


eliminated  by.  beauwidth  selection  and-  the  use  of  a 
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controls  until  de-orbit,  at  which  tine  reaction  con- 


that  might  diffuse  through  the  skin.  The  compartment 


heat  transport  medium  (Freon  gas) 


the  Freon  gas  to  be  moved  through  a  water  to  Freon  heat 


exchanger ;  and  then  through  an  ammonia  to  Freon  heat  ex< 
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510  WATT  COLTIKUOUS  POWER  KEQUIREKEET  IK  CEBIT 
ICff,  Silicon  Solar  Cell  Efficiency 
95$  Diode  Efficiency  for  Paralleling  Silicon  Cells 
8 Off>  Storage  Battery  Efficiency  ^fv'  f 

gt$  D-C  to  A-C  Inverter  Efficiency 

85$  Density  of  Solar  Cells  on  Solar  Collector  Assembly 

805&  of  Cells  Located  on  Face  of  Pellet-Shield 
20 £  of  Cells  Located  on  Vehicle  Face  of  Shield 

275  Sq.  Ft.,  of  Solar  Collector  at  1  lb/Sq.Pt  275  Ifcp. 
570  Watt  nickel-cadaino  Storage  Battery  P? 

3  lew  Diodes*  Wiring,  etc.  30 

510:W^.:isyerter;%  10 

Combined  Solar  System  Weight  .  -  377  IBs 

3  ORBITS  WITHOUT  SOLAR  POWER  IK  TEE  POST  LAUKCH  PERIOD: 

S.3  to  Hr.  of  3ilver-3inc  Single-Usei  Battery . . . .  ,.*>»• 
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as  a  transportation  dolly,  storage  fixture  end  erection  beaa 


fcy  the  control  center,  confidence  checks  .are  made  on  critical 
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The  major  steps  -  in  this  '-sequenc  4''  in  Figure 
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Target  Complex  (T^,) 

The  target  complex  is  a  function  of  (T^)  the  number  of  targets, 
(H^,)  the  target  hardness,  and  (l)j)  the  target  dispersion.  (T^) 
and  (Bt)  are  defined  as  300  targets  equally  distributed  throughout 
the  U.S.S.H. ,  satellite,  and  Arab  lands.  This  target  distribution 
is  illustrated  in  figure.  17  B-20»  The.  target  hardness  (H^,),  is 
defined  as  50  targets  that  require  200  psi,  200  targets  that  requi: 
50  psi  and  50  targets  that  require  10  psi  to  kill  them.  • 


f  targets,  kj  bents  must  resch  the  200  pri  targets 
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b.  Air  Vulnerabili ty  of  Veajpratt  Sys tea  (T  ) 

The  air  vulnerability  is  s  function  of  (D i  )  the  enemy  air  defense, 
(Eg)  the  number  of  vehicles  that  enter  the  defense,  (B^)  the 
fraction  of  the  defense  encountered  and  (C  )  the  air  countermeasurei 
employed  by  the  offense. 


The  enemy  air  defense  (33  )  i3  assumed  to  be  located  as  illustrated 


in  the  figure  IV  B-22.  Each  dot  represents  a  base  with  50  air 
defense  and  50  space  defense  missiles  (see  section  II  of  this 


Each  incoming  orbital  glide  bomb  has  5  decoys,  (C  ),  which  it 


and  decoys  can  enter  the  defense  in  about  14}  minutes  as  illus 


t rated  in  figure  17  B-23,  The  method  of  target  assignment  for  the 


to  the  assumed  enemy'  air  defense.  The  curve  shows  that  in  order 
to  have  24s  bombs  reach  targets,  (l^),  $28  bombs  must  eater  the 
defense  (K.)  .  The  postulated  defense-  is  missile-limited  .defM&Bt'f4'- 
number  of  b<^b8  aatering  is  over  400,'  V.’.-.Ovi: 
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included  in  the  t  rget  counter  considerations*  The  only  factor 


fire  on  about 


The  enehy  .  has  the '  caprM  li  ty  i: 
l/6  of  the  orbiting.'  force  b~fc 
coupled  with  a  .defense  kill  pr- 
(1-0.7/5)  or  S57  total  vehicle 
bonfo  (C..)  the-  defense  must  exp 


considered. 
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Figure  IV  B* 


The  canned  Logistics  Carrier  is  a  support  vehicle  to  a  multi- 


and  cakes  contact  with  the  orbiting  vehicle 


container  with  two  seats 


mission  flexibility 


The  orbit  changing  rocket  is  a  liquid  type  allowing  close 


control  of  the  impulse  requirements  for  contact.  Orbit 


adjustment  fuel  would  be  supplied  on  the  basis  of  approxl 


mutely  4$0  pounds  of  fuel  per  orbit  chan, 


The  three  grappling  arms  are  positioned  with  one  stowed  along 


towed  in  the  final 


loads.  Join-up  with  the  Kenned  Orbital  Recohnaiss®|h,ce -yahidle 


eliminate  any  roll  or  pitching  motion  that  may  exist 


■  **>•  bead  automatically 

compensates  for  reaction  and  simplifies  maneuvering 
control  problems.  Using  the  extendible  arms  for 


delicate  motion  arrestment  at  join-up  protects  .  :- 
both  vehicles  as  the  outrigger  arm  absorbs  contact 


shocks.  The  attachment  head  on  the  arm  contains  a 


latch-unlock  mechanism  designed  to  couple  with  a  socket 
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to  carry  a  high  yield  -  warhead  to  a  selected  area  which  is  then 


a-tonosan  ere 


then  follow  a  glide  path  to  the  target  area. 


ter  Ileaslire  vehicles  could 


V/arheads  would  he  detonated  at  altitudes  of  125,000  to  150,000  feet 


creating  a  "blackout"  or  cloud  effect  trhough  vhich  theeneay  defen¬ 
sive  radars  would  be  able  to  look.  General  information  and  cuantative 


effects  of  this  "blackout"  are  given  in  Reference  1 


The  amount  of  signal  attenuation  is  a  direct  function  of  the  warhead 
site,,  the  altitude  of  detonation,  the  angles  of  incidence,  and  the 
elapsed  sine  following  detonation.  The  objective  concept  is  the 
same  as  for  the  Boost  Glide  warhead  given  in  III.G.l.  The  . . 


.ich-  the  warhead  would-. -be  -detohated- 


m 


Military  subsystem*  information  is  the  s&ae  .as  lor 
Glide  electronic  counter  measure  warhead. which  are  given  in 

III.G.2-b. 


Guidance  end  control  requirements ,  with  one  exception,  are 
identical  with  those  for  the  orbital  been  given  in  2V.B.2-a. 
The  exception  is  the  "pinpoint"  guidance  system  is  not 

Miscellaneous  vehicle  subsystem  details  are  identical 
Tor  the  orbital  glide  bomb  given  in 
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quireaents  far  rendezvous  with  one  or  nore  satellites  in  &  single 
orMtal  p^^,  has  been  examined.  When  the  inspector  'arrives'' 


within  about  one  oile  of  the  satellite ,  a  cable  is  connected 
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(f }  Maximum  ales  ion  duration  is  24  hours,  pins  12  hours  reserve 
(g) ;  A  total  of  20 :  vehicles .  may  .be  .-needed-:  for  '  the ; above  :  opera¬ 
tions.  The  vehicles  are* located  so  as  to  permit  launching 


Upon  rendezvous  with  an  orbiting  satellite  the  crew  performs 
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flight  to  reach  satellite  orbit  is  attained  through  a  safe  boost 


trajectory  which  permits  emergency  escape  at  all  times.  The 


|Mral 


Wire  directional  control  is  supplied  by  inputs  from  the  aur« 
veil lance  radar  subsystem. 


The  vehicle  is  normally  landed  hjr  the  pilot,  who  has  optional 


use  of  an  automatic  landing  system. 


The  rendezvous  radar  antenna  and  searchlight  are  retracted 
through  the  upper  aft  vehicle  surface  into  a  stowed  position 
above  the  expendables  storage  bay.  Windows  are  provided  at  both 
crew  stations.  Periscopes  give  the  pilot  a  downward  view  and 
the  observer  an  upward  view. 
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booster.  It  is  the  sane  configuration  as  the  booster  shown  on 


Pilot 


Wmm, 


jg^BEMsasag;  'pfinsini 

5?4S3 

r  ;.:•:  .  -  >..?  ^./:;:\7'-i  yix&zX 


The  Satellite  Inspector  vehicle  has  several  novel  guidance  and . 
control  problems  arising  fan  its  mission*  The  complete  guidance 
and  control  system  is  outlined  in  Figure  IT.  3. 3*  Bach  phase  of 


inserted  into  the  vehicle  control  system  when  the  .pilot  Is 
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ELECdiOiriC  LOAD  TOTAL 


EQUIPMENT  BLOaER 
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At  the  required  operating  altitudes  aerodynamic  control#  arc 
ineffective.  Attitude  control  during  this  phase  of  flight  will 
he  provided  frcm  a  reaction  control  system.  This  systea  will 


share  a  common  fuel  supply  with  the  hydrogen-oxygen  engines; 


amount .  of .  cooling  is  accomplished  outside  the  compartments 


The  cabin  compartment  contains  the  life  support  system.  The 
atmosphere  of  nitrogen  and  oxygen  is  maintained  at  8.3  psia . 
Atmospheric  leakage  is  held  to  1  pound  per  hour.  Oxygen  partial 
pressure  is  5*08  psia  (sea  level  equivalent).  The  t#»peraiure-t 
is  controllable  from  50*  to  90*1*.  Relative  humidity  is  main* 

y . :  ® Wym&w$W--i 

tained  at.  kOp  -  10£,  and  carbon  dioxide  psrtiai&^ss^^^tel^M 
less  than  4  mat  Hg.  (0.935®  concentration)  through  the  incorpora- 
tion  of  chemical  absorbers.  Cooling  is  accomplished  by  ein>^ 

‘  fH  | 

culating  the  atmosphere  through  an  ethylene  glycol-water  heat 

■  '  "v  .if  -U^l;  "f ’  f  ’  ;f , ";f"f A7f f  AAfff:A.  A 'fff  f Sf 

exchanger  from  which  the  heat  is  transported,  to  a  liquid  hydro- 

P&ggs  '  <  /  ,  tMmBWkWm  i 

secondary  power  systea  engines  provides  the  heat  sink  for  both 
the  cabin  and  equipment  corapart»|»i  ..systems*  fas sir*  water 
cooling  is  used  on  the  outside  of  the  cabin  pressure  shell  to 


tained  at  10  psia,  and  leakage  is  held  to  X  pound  per  hour, 
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Cabin  Pressure  Shell  {Water  Cooled) 


t.  i 


tellite  System 


elements.  Ground  Support-'  requirements  are  given -.balanced 
consideration  with  other  major  design  u&rsffleters  such  as 


overall  operational  concept  the  ground  support '  requirements 


continui ng  improvement  in 


tiie  maintainability  and 


Base  Complex 

Operational  Ease  Location  and 
.Location'  >. 

•r.p-  Runways  -  ' 


Sequence  of  Operations  ' 

Airborne  Vehicle  Assembly  . 
Vehicle  Replacement  at  Launch 
Launch  and  Monitor  Functions 
_Glider  Recovery  _  i 


Isaction  Tine 


HHN 


Total  Launch  Weight  i  691*550 

Tulne«rt>ilityi  ■  Bo  Portectl 

Recoverable  Booster  Life*  250  Flights 

Glider  Life: 

Puel  Requiremen 
Per  Flints 


02  408,500  lbs. 

BP  -  1  154,200  lbs. 

^  21,250  lbs. 

Per  North  American  Document 
KD  59-44  (Reference  2) 

Glider;  12  months 

Second  Stage;  12  months 

First  Stage;  one  minor  mal¬ 
function  per  month  -  4  hoars 
down  time;  One  major  malfunc¬ 
tion  per  year  requires  replace¬ 
ment  of  entire  vehicle* 


Mean  Time  to  Failure* 


The  main  operational  base  is  located  in  *ne  oouvnem  par 
United  States  and  is  centered  around  an  existing  airbase 
range  boost  training  flights  can  be  launched  from  Vsndeh.1 


iXC  1546  X-K4  . 

ReV*  6^25^5$  '*  /' 

MM. 


mBM 


is  essentially  en  auxiliary  launch  site  for  the  mainland  base. 
Because  of  the  very  low  launch  ratb,  operations  will  be  designed  to 
require  a  minimum  number  of  facilities  and  equipment  at  this  base* 


Base  facilities  needed  are  a  final  assembly  and  vehicle  storage 


area  provided  with  final  acceptance  functional  checkout  eet  and 


monitor  equipment,  two  launch  pads,  and  towers,  a  maintenance 


building  for  the  first  stage  boost  and  a  10,000  foot  runvay.  Trans' 


Sequence  of  Operations  *• 

(l)  Mainland  Base  (See  Figure  T7.S.8)« 

Major  vehicle  sections  defined  as  (l)  first  stage  recoverable 
boosters,  (2)  second  stage  liquid  booster  engine  and  (?)  gilders 
will  be  received  as  follows: 


complete  with  all  non-integra ted  flight  systems,  such '  as 


A  visual  inspection,  is  performed  and  the  accepted  engines  are 


Mff*  \A  -7*. 
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operations  schedule,  the  eittines  are  reraored  fro®  their  . 
metal  containers  and  transported  oil  dollies  to  the  engine 
assembly  area  where  functional  equipment,  interstate  structure, 
etc.  are  attached.  Each  built-up  engine  is  inspected  and  after 
acceptance,  is  heldinstoraim  or  transferred  tothefinal 
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Liquid  Oxygen  Plant 


""-is  category  of  equipment  is  defined  ns  those  items  and  facilities 
directly  involved  in  end  required  during  a  nisEile  launch  operation. 
■For  Ifee  Satellite  Inspection  system,  the '  major  item  :.in .  addition 
to  the  arresting  gear  and  monitor  -end  control  equipment  is  the  '■ 
Launch.  Control  Tower. 
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V/ithin  the  min  tower  is  a  second  tower 


5118  tower 


tower  to  the  autocollinator 


ts  cannot  be  established  until 


to  which  an 


with  operating 


itiilSl 


:<  .i'l  V 


programmed  flight  profiles  to  within  some  one 


degree.  Ia  addition,  it  will  be  necessary  to  investigate 


What  inioraatioa. 


of  the  DS-1  configuration  with  provisions  for  carrying  e  masher  of 


shown  in  Figure  IVP-1 


ty  to- gain  on  the ' target  until  missile 


"lock  on"  and  directs  the 
satellite.  The  TV  data  obtained  By  tie  scanner  is  relayed  to'  the 
pilot  of  the  interceptor  and  to  a  recording  system  in  the 
After  inspection  the  pilot  has  the  option  to  detonate  -  a  small 
high  yield  varhead  in  the  inspector  missile  thus  destroying  the 
satellite. 


For  missions  "where  the  satellite  or  satellites  are  to  Be 


the  attacks  are  ,  carried  on  in  a 


nr  earner  to  the  inspection 


mission.  Re  television  scanning  is  provided.  Foriaultiple  . 
targets,  the  interceptor  remains  'in  orbit  and  continues  to'  gain  ; 
on  the  other  targets.  As  the  firing  position  is 
attacking- procedure  is . carried- out 
interceptor ; is-  recovered 
or  after  expenditure  of 
pcsitioa  is  obtained, 
a  controlled  de 


assumed  to  be  in.  orbits  which  range  froa  100  to  1000  miles 


or  pilot’s  physical  limitations.  The  basic  glider  with  three 
missiles  weighs  approximately  S&70  pounds. 
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ready  to  strike  ezx&ny  tercets  or  land  hamlessly  at  our  ovn 


one  year)  relaxes  in  in-orbit  reliability  requirement 
significantly  and  reduces  system  development  time 
accordingly.  The  short  mission  tine  is  responsible  for 
elimination  of  the  particle  shield.  Probability  of  a  vehicle 
particle  collision  in  one.  week  of  flight  is  so  low  that  the 
shield  is  not  justified.  Short  mission  time  also  raises 
the  possibility  of  omitting  the  in-orbit  checkout  provisions 
specified  for  the  One -Year  Bomb,  a  steo  toward  sinulicitv. 


The  booster  for  this  vehicle  is  composed  of  four  stages 
of  advanced  solid  propellant  rocket  motors  with  one  motor 
in  each  stage  as  shown  in  figure  IV.G.l*  (See  Section  ▼ 
for. sore  information  on  boosters).  The  booster  is  sized 
to  place  an  8,300  pound  glider  (including  decoys)  in  a 
300  N.M.  circular  polar  orbit.  The  first  and  second  stage 


Weight  -  Founds 


8,700 


4,000 


30,000 


45,000 


60,000 


F5ELIMISAHY  WEIGHT  STATEMENT  t  ORBITAL  BO;B  FLOS  DECGXS 


Control  Surface® 

TOTAL  STRUCTURE 


Auxiliary  Power  System 
(Including  ISO  lb.  fuel) 

Reaction  Control  System 
(Including  15  lb.  fuel) 

Hydraulic  System 
Electric  System 

TOTAL  SECONDARY  POWER  - 

ENVIRONMENT  CONTROL 
(including  115  lb.  expendables) 

ELECTRONICS 


WARHEAD  CONTROL 


WARHEAD 


TOTAL  GROSS  WEIGHT 


Bomb  has  not  boon  investigated,  but  a  few  preliminary 
observations  are  presented  for  consideration. 

An  assembly  and  maintenance  concept  similar  to  that  described 
for  the  fixed  bs.se  ICGM  (III-A)  is  applicable  to  this  weapon 

systeea. 


One  launch  site  per  reedy  Eds sile  plus  additional  sites  for 
cds  siles  undergoing  erection  or  maintenance  are  required* 

Since  there  is  no  requirement  for  launch  site  hardness,  a 
blast  safety  distance  of  1300  feet  determines  the  launch 
site  spacing.  .Kinirm  total  launch  site  area  is  approximately 
nine  square  miles  for  the  force  of  100  missiles.  Additional 
area  is  required  to  protect  surrounding  installations  and 
inhabited  areas.  Launchers  at  ground  level  end  quich-opening 


shelters  are  suitable  for  this  weapon  system. 


Erection  equipment  must  be  closely  integrated  with  missile 
shipping,  storing  and  handling  equipment.  Due  to  the 
relatively  close  spacing  of  the  launch  sites,  erection 
equipment  which  moves  from  one  site  to  another  appears 
desirable  and  feasible. 


based" automatic  landing  equipment. 


poets*  Since  all  flights  are  in  polar  or  near  polar  orbits 
the  5s£x1seub  Interval  between  -USA  landing  opportunities  for 
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Because  cloud  cover  degrades  the  e. 


'ectiveness  of  both  Photo 
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One  .of- -the  biggest  problems  with  an  uraanned  system  is  to 
determine  the  typo  of  data  link  to  be  used.  The  sensors 


have  the  ability  to  obtain  much  sore  data  than  can  be  tnms 


ground  station  ('Cse  Section  VI  cs  Reconnaissance).  Alter¬ 
natives  are  to  locate  ground  stations  over  a  vide  area  or 
provide  for  data  relay  between,  reco.  miscance  vehicles.  The 
first  alternative  exposes  the  ground  portion  qf  the  data  link 
to  enesy  overt  or  political  action.  The  second,  increases 
the  capability  for  encay  detection  and- enemy  countermeasure 
and  increase  ;  the  size  of  .the  vehicle  since  relay  ecuinner.t 
rust  be  carried  and  greater  secondary  power  energy  is  re- 
cuired. 


Alternatives  to  transmitting  all  data  back  by  data  link 
are  to  provide  a  nan  in  the  vehicles  to  filter  out  data  of 
little  value,  or  to  store  the  data  until  it  is  returned  at 
the  end  of  the/ mission.  The  storing  of  data  until  the  vehi¬ 
cle  return  ,-d  degrades  the  value  as  operational  data. 


For  missile  warning  purposes,  a  com-anicnt  ion  system  is  re¬ 
quired  riiich  cannot  be  readily  monitored,  or  gamed.  Since 
relays  -in  -.the  .c'-Knounicatibn  sys  tea  are -  undesirable,  a  long 
range  narrow  band  data  link  will  be  used.  The  data  trans- 
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neraMlity  of  the  aaa,  and  the  ease  with  which  the  coa- 


The ■ Manned'  Orbital  Bomber  provides  to  the 


the  glide  bombs 


of  the  bombs  to  be  activated-  and  directed  a 


glide  bombs  equipped  with  nuclear  warheads,.  The  bomber  remains 


mission  period:  the  bomber  releases  and  de-orbits  its  bombs. 


he  manned  vehicle  then  deorbits  and  maneuvers  to  a  selected 


the  orbital  bombs: 


without  'overflying  that  country*  .  Vith  the  n'-r.euTer.camhility 


"off"  duty  cycle.  The  crew  of  the  Orbital  Berber  aids  a 


ddagfr  of.  ij^dT4rt^t;  de;csstiQa-  of  warheads  is  virtually  .  ' 
eiirinsted.  Is  orbital  operation,-  -this  crew  saxes  up-tondate 
target/bosb  designations  and  perfoms  other  subsystea 

1  functions,  fhs  reliability  of  the  entire  systes 
in  orbit  is  increased  by  the  human -capabilities-  of : a  crew  'ior 


5  “  fv 
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:r.t  carts'. 


The  ircrber  cf  glide  barbs  carried  by  the  Orbital  3osber  is 

a  corpronise  -between  sevsral.  conflicting  fequirensnt s •  As 

the  number  of  borbs  per  bcrber.  is  increased,  the  vulnerability 

of  the  entire  weapon'  system  goes  up. because  .each  .successful 

enemy  attach  on  any  cne  barber  eli  inates  a  higher  percentage 

ef  the  toftal  number  of  benbs..  Conversely,  ;a»  the  number  cdf 

bohbs  per  borber  is  decreased,  the  number  of  vehicles,  personnel, 

and'  support  elements",  is  increased  to  maintain  the.  sure  offensive  ;; 

capability  for  the  continuous  alert.:  Also,,  the  bomb-  packaging-  . 

.  ■-'■'vj# 

versas  .structural  sine- and  weight  nasi  be  considered.. ‘f car.  a  .  - 

alainuihirg  configurtition.  fhe  optima ■  bopb:  -Ip&d  per -bomber.  ,. 

mist-  also  .consider  an  .estimate  '.of-  the.  -S35S"'  defensive  :systba:,',:;.';'\ 

.and.,  the  utilihation.  of  these  'systems, y A'-  load ■  of  eight -.basafjs  y 

•  was  chosen  :  for -this'  vehicle  as  a  reasonable.  carprpnise  Csiong'V 

the  above  factors* 


■- A,  f erce  of. .  6>  bombers  .vith. .  eight.  -.  gl  ids ..  -bohbs,  /per^bceber.;.  .is  .■; 
re -paired  in'  continuous  orbit  to... provide  : the.. Off Sssive  : 
.capability  needed  to  .  destroy  300  targetisi^si'aAo.l;n^-hv'  'h-.1 
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found,  a  system  of  permanent  orbiting  bombs  should  be  studied 
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achieved  at  a-maximira  of  7*  >00  nautical  miles'  range  from  the' 
firing  position.  After  -2*-entry,  both  the  bomber  and  bombs' can 
maneuver -lateral!.-,  from  the  orbital  plane,,  to  a  waxiSxm  of  j,DOO 
nautical  mile  range* • 


The  marred  bomber  vehicle  is  a  03-1  typo  glide  re-entry  configure-  - 
tier.,  see  Pig-ore  17.11*3*  Accommodations  and  supplies  for  three 
crewmen  are  provided,  for  a  la-day  bomber  mission.  The  three 
crewmen  are  accommodated  in  a  separable  escape  capsule  during 
launching,  re-entry  and  .landin  *  phases  of  the  mission.  A  bombar¬ 
dier  station  is  provided  in  the  bomber  mid-section  for  use  by  one 
crewman  during  the  attach  portion  of  the  mission.  A  3  foot 
resolution  reconnaissance  camera  and  TLI117  reconnaissance  sensors 
are  mounted  in  the  bomber  midsecticn.  Rest  quarters  are  positioned 
in  the  aft  compartment  of  the  bomber* 

Two  glide  bombs  are  shachled  to  the  b  .cibcr  vehicl  s  lover  surface 


during '  launch  *  and.  orbit.  ■?  • 


lion  phases.  The  bomber  interstage 


unit-  effectively  increases  the  payload  envelope  of  the  bomber 
vehicle  viaheut  undue  increases  in.  the  rc-eacoy  -vehicl" -nise. 
Retro-rochets  and  sec  n-dary  mover  -fuel  supply  ;r«  contained  vitd  la¬ 


the  interstage  structure,  while,  six 


cl  -st.ered 


the  exterior.  After  release  of  the  glide  tvorl.-,  either 
landing  or  an tack,  and -the  expenditure  of  the ' fuel  'supply, 
the  -re.tro'-rochetu  are  fired  raid  thei  interstage  "unit  his  -released 


Upon  receipt  of  "b trike"  coasssad,  the  glide  bomb  is-  armed,  ly  -a 
bomber  crewman,  and  launched  to  strike. a  pre-selected  target.  A 
de-orbit  retro-rocket,  imparting  a  bhY=7C0  feet  per  second,  is 
fired  to  decelerate  the  bomb  from  orbital  velocities.  At  3, 200 
nautical  miles  range,-  from  retro  rocket  firing  postion,  the  bomb 
re-enters  the  atmosphere.  After  re-entry  the  tomb  begins  a 
prOj Tamed  gliding  turn  towards  the  target.  A  C.E.P.  «  1,350  feet 
can  be  achieved  utilizing  radar  map  matching  equipment.  Targets 
positioned  3,000  nautical  miles,  or  less,  range  normal  to  the 
bombers  orbital  plane  can  be  attacked  by  the  glide  bomb. 


If  no  command  to  attack  is  received  by  the  bomber,  the  bomb  can  be 
safely  landed  at  pre-selected  sites  within  the  United  States  zone 
of  interior.  The  re-entry  into  the  atmosphere  is  made  in  a  manner 
identical  to  the  attack  phase,  except  that  the  bomb  is  unarmed. 
After  re-entry,  programmed  maneuvers  bring  the  bomb  to  the  landing 
site  at  the  correct  landing  speed.  A  landing  gear  is  deployed  and 
the  bomb  effects  a  normal  airplane  landing. 


The  external  configuration  of  the  boob  is  eimiliar  to  the  £1—1 
configuration ,  see  Figure  IV. K. 4.  A  600  pound  nuclear  warhead, 
an  inertial  guidance  subsystem,  a  radar  map-matching  subsystem,  an 
automatic  landing  subsystem,  power  supplies,  control  ibsys terns 
and  a  landing  gear  are  packaged  in  the  glider  fuselage.  The 
de-orbit  retrorooket  is  mounted  in  a  jettisonable  fair'hg  on  the 
glider’s  upper  surface. 


Shown  below  are  prelininaiy  weight  statements  for  the  manned 


bomber  and  the  bomb 


owe: 


Control  Surfaces 


TOTAL  STRUCTURE 


Orbit  Injection  and  Retro  Rockets 


Reaction  Control  System 
(Incl.  IOC  lb.  fuel) 


TOTAL  Eir/IROin-ICTTAL  CQHTROL 


ILL’CTROinCS 


ROL  &  KB3HAKISH5 


LANDING  GEAR 


CREW  OPERATIONS 
(.Incl.  Crewmen) 


AFU  FUEL  SYSTEM' 

(Incl.  2040  lb.  fuel) 


hen  has  the  capability  of  placing  a*  46,140-  lb.  payload  in 
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_  ITEM 

founds 

Wins 

260 

Body 

770 

Pins 

120 

Control  Surfaces 

150 

TOTAL  STRUCTURE 

1,500 

RETRO  ROCHET  INSTALLATION 

360 

Hydraulic  Systea 

60 

Electric  Systen 

230 

SECANDARY  POWER  SYSTEM 

290 

PRESSURIZ-'iTlGIT  &  COOLING  SYSTEM 

290 

(incl.  120  lb.  expendables) 

- 

■..■’•  ELECTRONICS  , 

500 

FLIGHT  C-  2ITR0LS  &  MECHANISES 

100 

:.  LANDING  GEAR 

90 

A  WARHEAD  CO.rrROL  * 

40 

-  WARHEAD  - 

600 

A.;  ■;■'■•.  .'/A..  3::'3  GROSS  WEIGHT 

3*570 
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3.  Ground  Systems  and  Support  . 

Some  idea  of  the  magnitude  of  the  ground  system  required  to  suppoz 

the  Manned  Orbital  Bomber  Plight  System  can  be  gained  from  the 

following  fact's. 

a.  The  flight  article  stands  215  ft*  high  at.  launch,  it  weighs 
256,000  lbs.  dry  and  1,763, COO  lbs.  fully  fuelled.  Ass* -.My 
'in  or  erection  to  the  vertical  position  is  required. 

b.  At  lift-off,  the  first  and  second  stage  boosters  contain  25 
tank  car  loads  of  liquid  propellants,  mostly  cryogenics. 
Additional  quantities  are  required  to  compensate  for 
cool-down  and  boil-off. 

.  c.  1683  successful  launchings  must  occur  each  year  (5.25  per 

day  based  on  a  six  day  work  week).  It  follows  that  the  same 
number  of  bomber  and  first  stage  booster  landings  must  be 
accomplished  during  the  same  time  period. 

d.  At  the  end  of  its  tcur  of  duty  in  orbit,  the  bomber  must 
release  its  bombs.  If  these  glide  bombs  are  released 
-simultaneously  and  are  directed  toward  a  single  base,  all 
eight  bombs  could  cone  in  for  landing  within  a  few  seconds 
of  one  another. 

e.  Recoverable  flight  equipment- must.  be  tested  ar.d  reccr.dit iciic 
af ter  each  mission.-  For  the,  conditions  a^suEA<d,  6  bombers, 
b8  glide  bombs  and  6  first "stage  boosters  must  hi  completed 

every  working  day. 

Technical  Considerations 

Cne  to  six  or  more  bases  could  be  postulated  and  justified  for . 

this  weapon  system.  Geography,  economics,  politics  and  technical 
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0RRT2AL  AIR  BSFESdE  OOMfifiD  -POST 


as  a  ccsaand  pest,  tie  ADCP  oust  carry  vith  it  the  power 


and  authority  to  ccsriit  air  defenses  of  the  U.  S.  and  its 


ground  defense,  predicated  on  a  calculation  of -‘intruder 
entrance  into  the  ground  defense  surveillance  area.  ■ 
launch  vould  he  timed  to  permit  detection  by  ground 
equipment  prior  to  intercept  of  the  intruder,  allowing 
flight  correction  of  the  missile  before  conversion; 


c.  Give  the  armament  release  order,  accepting  sidcourse 
control  of  the  weapon,  vectoring  it  to  loch-on  by 
■  the  terminal  guidance  system. 


The  Air  Defense  Command  Post  will  be  concerned  primarily 

vith  the  detection  and  direction  cf  action  against  intruders 

of  the  following  types: 

Manned  bombers  of  the  B-JO  class 
Intercontinental  glide  missiles 
Intercontinental  ballistic  missiles 

It  appears  that  to  perform  its  mission  economically  the 

Air  Defense  Command  Post  will  be  required  to  operate  on  a 

minimum  14  cay  mission  cycle  end  at  an  altitude  of  150 

nautical  miles.  A  North -  South  Polar  orbit  or  near  polar 

orbit  appears  to  offer  more  suitable  coverage  of  the  zones 

of  greatest  potential  threat.  The  launch  -  orbit  sequence 

will  be  ccmmarable  to  that  described  for  the  Orbital 


Eeccnnniscnr.ee  Vehicle  -  Section  IV. A. 


The  ADC?  is  placed 


in  orbit  by  the  booster  system  used  by, the  Orbital  -lisnand  Post 
Vehicle. 


The  Orbital  Air  Defense  Command  Post  System  assumes  the 


responsibilitie  s  assigned  to .  an  orbital  'fecomnaissahce ' 


system  but  has  the  additional  resrensibilities  of  evaluating 


y  -  BAC  1544  K-U 
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assistance  in  tracking  the  vehicle.  Also,  being  in  an  orbital 
plane  which  is  coplancr  with  eneay  defense  installations  allows 


that  no  orbit  charging  propulsion  Is  required.  In  that  the 
coznand  post  mast,  to  justify  its  existence,  survive  a  first 
attack  and  provide  decisions  and  direction  for  the  air  defense 
of  the  United  States;  it  Bust  be  a  defensible  system  in  itself. 
In  the  1965  -  1970  tics  period,  the  launching  of  decoys,  to 
dilute  enery  attacks  upon  the  ADCP,  appears  to  be  the  most 
feasible  approach  to  ADGP  defense.  The  detection  of  attacks 
upon  the  ADGP  and  the  launching  of  counterattacks  from  the  AUG? 
appears  to  not  be  practical  within  the  subject  tine  period  vith- 
out  a  large  increase  in  the  system  weight  or'  a  state-of-tlie^rt 
break  through .  In  that  the  randatcry  defense  of  the  ADC?  is 
best  provided  in  the  1965  -  1970  period  by  a  passive,  non¬ 
positive  .  defense,  the ;  ADCP  concept--  will  -  not  'be'  pursued::  faith®1  v 
until -a  feasible  positive- defense  cc adapt  is  .evolved... :  ';.-yh:- 


we* 


estimated  ranee  performance  is  shown  in  Figure 
This  radar  will  weigh  approximately  1,500  pounds, 
utilizes  a  parametric  amplifier  front  end.  Pulse 
compression  has  not  been  postulated  on  the  assumption 
that  weight  requirements  for  the  TV?  magnetic  field 
and  increased  cooling  requirements  will  be  beyond 
allowable  values.  The  search  antenna  is  assumed 
partially  inflatable  and  will  be  jettisoned  or.  re-enti 
This  radar  will  provide  a  look  once  every  four  seconds 
at  -a-  given  bearing.'  -The  -  coverage'  -obtained- ^  is  shown  is 
Figure  IV. L.l  and  contains  no  gaps  (within  the  four- 
second  frame  time)  to  145  nautical  miles  altitude. 


It  will  'be  noted  that*  although  the  performance 
capability  i8  'e.dequate  for  detectirig  B-70  and;  I3GK 
class  tarots  whose  radar  cross-sections  will  range 
between" .50- -and  100'  --2  (top  aspect),  the  range  for'-.' 


threats  to  the  ADCP  itself  (.1  2  to  ? 

c 


ssist  in  vectoring: 


he  radar  in  target  frcr  the  search  display.  The 


aoppler  feature  will  perr.it  the  operator  to  reject 


r.d  returns.  The  inherent  hi rh  pulse  repetition 


rate  will  assist  -  in  citainin.™  a  veil-defined  target 


cracu. 


Cor. outers  will  aid  the  operator  in  calculating  the 


heading  and  velocity  of  the  targets  of  interest 


his  sj'ster  will  weigh  approxirately  1,000  pounds 


The  antenna  will  to  retractable  for  launch  and  re- 


entirr.  with  the  total  scan  field  (indicated  or  the 


narareter  list  on  Page  I7.L.10)  posit ionable  in 


axiruth  and  elevation.  This  radar  can  also  be  used  to 


suprl -rent  general  searcrx  rauur.  7ns  coverage  in 


Azinuth  Bear,  width 


Video  Correlation  Gain 


p*oeI?.L.8a 


ICBM  detection  will  be  accomplished  with  an  infra. 


red  system  instrumented  with  an  automatic  alarm 


that  of  the  Orbital  Reconnaissance  Vehicle  of 


fe/velencih  coverage  will  be  confined  to 


which  will 


eliminate  any  returns  below  approximately  30»000 


will  be  relayed  in  code  to  the  ARC?  over  a  narrow 


ggglife 


BAC  <546  t» 


n ' 


doctrine-* ■  .In  the  of 


tataon  rc 


li.fIG£t£C 


that  -  dess  (■ax'Acts  very-' 

vided) .  ireedlecs  to  say,  acre  then  c&e  defensive 


5>v-t-0G  pcuaus-  xf  lsurcn -rarpes  &T2  of  tae  order 
of  250  riles,  and  about  ISJ-UpO  pc -aids  if  launch 
rc-cpcs  of  5 CO  riles  cca  to  provided.  The  probability 
of  achieving  tie  leaser  launch  rasps  is  low,  due 
to  a  -ore  sophisticated  defease  syotca.  re  epoi  recent 
It  is  also  1  cv  .because  the .  must  be  detected  . 

end  tracked  et, a  - greater  than-,  the  launch,  \ranpe ,  sad 
at  .  such  rasps s  there'  r&y  te.  ccssider£bi'&  difficulty  . 
in  obtainiar  eccurate  :tra2?xinh  information  end 


r.-finatiac  the  seriousness  cf  the  threat  to  the 


&DC?V  it  rrust  also  be-. added. 


cut  (on  the  basis 


that  would  "be  required  in  -  the .  AHCP 


”?» nvr 


vehicle 


*-?bQp: 


The  vehicle  is  prepared  for  flight  following  designation  of - 
the  orbiting  station  to  he  supplied.  Loading  of' ail  stores 
except  personnel  and  expendables  such  as  liquid  hydrogen  or 
oxygen  is  accomplished  and  then  the  first  stage  recoverable 
and  second  stage  non— recoverable  boosters  are  fueled,  2x— 
pen&ables ,  stores,  and  then  personnel  are  loaded  in  the  vehicle 
and  final  countdown  -  initiated.  The  actual  tin-e  of  launch, 
and  the  preparation  of  the -system  for  the  mission  depend 
upon  the  orientation  of  the  launch  site  to  the  orbital  plane 
of  the  vehicle  to  be  supplied.  At  the  end  of  the  countdown, 
the  transport  is  boosted  into  a  lower  altitude  orbit  co— 
planar  with  the  orbit  of  the  vehicle  to  be  contacted,  .. 


80  D7-|#a 


mSh 


-otal  7ei~h 


12,750,000  lb./Y: 


tellites 


Launch  height 


50,000,000  It. /year 
10,0  0,000  to  set 
u"B  Satellites 


too, 000, QOO  lb./' 


Launch  Fads 


7mns  cort  Vehicles 


Recoverable  Boosters 


Personnel 


2070* 


3455 


14-day.  r.:*.r.nei- orbital  reconnaissance  system  {Section  IV  n} 


•aid  be  made  cnerut/onrl -at  an  earlier- date;  tha.  the  tre 


could  be  -royra  .:-ed  into  "the  FS-I  'research-  y  .'oyr.u  ir.  1B0, 


this  section. 


n rings 


ertit  sA 


550  Frans  port /Year 
+..  27  to  -Letup  Satel¬ 
lites 


heads  will  provide  reaction  on  the  satellites  surface 
to  eliminate  any  roll  or  pitching  motion  that  exists. 
Incorporating  "tee"  nozzles  in  the  head  automatically 
compensates  for  reaction  and  simplifies  maneuvering 
control  problems. 


extensible  arms  for  delicate  motion 


arrestment  at  join-up  will  protect  both  vehicles  as 
the  outrigger  arm  will  absorb  contact  shocks.  The 
attachment  head  on  the  am  contains  a  latch  -  unlock 
mechanism  designed  to  couple  with  a  socket  on  the 
satellite. 


The  personnel  are  seated  with  the  pilot  forward  and  two 


crew  members  side  by  side  and  to  the  rear  of  the  pilot. 
Food,  water  and  other  expendables  carried  in  the 
pressurized  compartment  are  located  aft  of'-  the  crew. 
This  cargo  is  packaged  in  a  cavity  shape  which  allows 
three  men -to  occupy  this  volume  when  emptied  of 
supplies  and  equipment.  These  three  men  would  be  ■ 
carried  in  a  supine  ;  coition  which  in : suitable.. for 
re-entry  only,  permitting  the  same ' vehicle  to  perform . 


rescue  missions. 


The  fuel  tanks  carried  In  the. pod  aft  of  ;thv  glider  are 
equipped,  with  fuel  lines  which/autcmaticaliy  connect 
to  the  satellite.  Fuel  find"  ether  liquid  .expendables- 


t men  be  pumped-  -the-  .forage  tenks.y 


•AC  VS46  K4U 


The  transport  does  not  return  the  pod  to  the  earth. 
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T: e  vehicle  ia  designed  to  carry  3  men  and  4,550  pounds 


of;.Bkteriai,s:'';aM';.:e.qui.pneai /to  .a  satellite  orbiting 
at  200 N.K.  altitude.  The  materials  and  equipment  will 


Preliminary  Weight  Statement* 


'eight-Pour.ds 


Body  2,580 

Fins  560 

Control  Surfaces  450 

TOTAL  STRUCTURE 

Auxiliary  Power  System  (incl.  1501b.  fuel)  450 
Reaction  Control  Sys.  (incl.  200  lb)  510 

Hydraulic  System  £::.)[  .90 

Electric  System  1  -  -  -  300 

SECOlvEARY  POWER  SYSTEM  ; 

Crew  Cab  Environmental  Control  930 

( Incl.  250  Ibi-  expendables)  Vw ST,-’ 

Equipment  Compartment  Environmental 

(incl.  50  Ibi  expendables)-  "At:  V' ", - ,  -  f * 

TOTAL  SnriRGLTiElTAL  ■  CONTROL  -  -  ■  ■  -  '  - 
ELECTRONICS 

-  ccwracis  &  kschams&s  .  . 

:■  LANDING  GS&R  ' 

CREW  OPERATIONS  (Incl.  5  crewmen)  - 
...  '  BASIC -CL3$ilR‘GS33S 'WEIGHT  A"-""  A-Vf.'5 


Food  &  Water  •••'•  'A'  ", 

■Liquid' -Nit?b®an 

Liquid  Hydrogen  -  Accessory  Boyen 
Liquid  Oxygen  -  Accessory  JPdwe&.wA^- 
:  Pressurising  -A: 

■■  ••  -Breathing. . 

Replacement  Equipment  -Filmy  Tape,  Etc 
-  -.-TOTAL  PAYLOAD-- 
Orbit  Change  &  Retro  Rocket  Engine 
Fuel  System  Tankage'  &  Plumbing  %'  :A 
Fuel  -  Orbit  Patch 
Retro 

Interstage-  .Structure .  :  A  -■ 


IMft  Sliff  SSS 

SSS^StilStil 


MsS 

MS 


Rendezvous  with  a  Satellite  in  Orbit 


tts.*«S.T«cai„er '  reaction.- control  si  to-  ;r*©d^voiis 
100  feet.  Optical  aids,  rendezvous  radar  and  a  spot¬ 
light  are  supplied  to  aid  in  this  operation. 


(5)  Orbit  Changing 

• '  Instructions  for  changing  from  one. orbit  to  another 
normally  is  furnished  to  the  vehicle  prior  to  take-off 
If,  due  to  unforeseen  delays,  or  change  of  plan,  the 
pre -determined  instructions  arc-  no  longer  valid,  the 
pilot  can  take  either  of  two  courses.  Ee  can  request 
new  instructions  from  the  ground  station  through  his 


narrow  band  E?  communication  system.  Or,  he  can 


500  fee t/second  .is- required  on  the  average. 


•Hie  orbit-changing  cospu 


tion  error 


•on  rendezvous 


or  upon  passing  ove: 


United  States  tracking  stations,  -in 


which  is  r.cre  then 


corrvunic 


This  vehicle  has  a 


-with-V ’a ’  rtbroai;-'  elec  tr  i 


, ■ . .  --  ■-  * 
-  -  wi  -  *?  -v 


The  relatively  short  flight  tijae  persaits  'the  use  of 
liquid  hydrogen  end  oxygen  for  fuel,  and  this  choice 
gives  a  specific  fuel  iCoasuaption  substantially  lover 


a yfo  per  month  boiloff  is  possible,  and  a  tank  that  is 


topped  once  every  two  weeks  would  need  to  be  only 


about 


Associated  with  each  of  ,6^f'pii3ps?is '•a;bydfh>i$$C-  systei. 


controlduring  this-phaSeef  flight  will.be  provided 
-..  from  a  reaction  control;  By 3 tea.  This  system  will 
share  a  common  fuel  supply  with  the  hydrogen-oxygen 
engines.  The  entire  secondary  power  system  including 
the  heat  exchanger  is  contained  in  a  single  integrated 
package. 

(2)  Environmental  Control 

Trie  vehicle  has  two  pressurized,  conditioned  compart¬ 
ments  which  contain  the  hulk  of  the  glider  equipment 
and  crew.  A  limited  amount  of  cooling  is  accomplished  - 
outside  the  compartments. 

The  cabin  compartment  contains  the  life  support  system. 
The  atmosphere -of  nitrogen  and  oxygen  is  maintained 
at  8.3  psia.  Atmospheric  leakage  is  held  to  1  pound 
per  hour.  Oxygen  partial  pressure  is  $.05  psia  (sea 
level  equivalent).  The  temperature-  is  controllable 
from  50*  to  90°?.  relative  humidity  is  maintained  at ' 
kofo  -  lOjt,  and  carbon  dioxide  partial  pressure  is  less 
than  4  mm  Eg.  (0.95f>  cone  •ntraiir.n)  through  the  in¬ 
corporation  of  chemical  absorb-rs.  fooling  i~  ac¬ 
complished  by;  circulating-  the  atarephtie  t-.ro u,;;.  an 
..ethylene  glycol-water  heat  exenange-r  from  w  ,:ch  the  heat 
is  transported  to  a  liquid  ‘hydrogen  heat  '  exchanger. 

The  liquid,  hydrogen'  fuel .  on.  tin -.-way  to.  the;'.:,  •■bond-ary 
svsteia  enrlhes  crovidsa  the  he  a1 


pressure  shell  to  absorb  aerodynamic  heating  during 


The  equipment  compartment  contains  most  of  the  vehicle 


electronic  and  other  temperature .sensitive  equipment 


A  separate  environmental  control  system  provides 


which  transfers  heat  to  the  hydrogen  fuel  as  it  flows 


to  the  secondary  power  units 


the  circulating  nitrogen  gas.  The  compartment  is 


A  schematic  diagram  of  the  environmental  control  systems 


■EnriBQSKSffiL  COireBOL  SYSTsK 
v : :  Figur*'"  iy*  K.5  v . ' 
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One  half  cn  the  vehicle  force  is  stationed  at  eech  base 


locations 


area  in  which  appropriate  functions  are  segregated*.  Headquarters, 


involving  hazardous 


Six  launch  sites  per  base  are  provided  to  support  the  operational 

requirements  of  tne  weapon  systeai"  Sash' sibe  is“equipped  tfith  4 


retractable  shelter  and  an  erection  aechar.ias  capable  of  receiving 
the  yenicle  on  its  strongback.  ;  Insulated  storage  ; 'j 


the  chief  launch  coordinator. 


Command 


Second  stage  engines,  tankage,.  etc.  are  received  in  end -opening, 
metal  containers.  A.  visual  inspect  ion  is  performed  and  accepted 
O  v«"*p  O'*  i  ents  are  transferred-  -to-  a  -storage  -area-*  -•  -  In  accordance  with 
the  assembly -operation."  schedule,  the  engine's  and  other  stage  com¬ 
ponents  are  removed.  their  m* tnl  containers  and  transported  on 

special  dollies  to  the  second  stage  tuild-up  area  where  engines, 


tankage,  interstage  structure,  etc. 


er.t-lcd.  After  inspection 


and  acceptance,  tine  second  stage  is  held  in  storage  or  transferred 
to  the  vehicle  final-  assembly  area  as  required. 


Gliders  are  built  up  to  the  maximum  degree  practicable  at  the 
manufacturer's  plant.  The  wings  and  equipment  which  cannot  survive 
shipment  after  installation  are  shipped  separately.  After  receiving 
inspection  and  storage,  gliders  are  built  up*-  checked  out  and  routed 
to  storage  or  the  vehicle  final  assembly  area. 


The  final  assembly  building  is  provided  with  parallel  assembly 
lines.  Booster  stages-  are  joined  mechanically,  followed  by 
glider  mating  to  the  booster.  The  vehicle  emerges  from  these 
operations  ch  a,  strongback  wnich.  supports  it  during  subsequent 
ground  operations.  In  the  final  assembly  station,  all  systems 
integration  is  completed  and  an  integrated  systems,,  teat  is  per-, 
.formed.-’’  Vehicle  final,  acceptance  is  based  ori  this  test.  After: 


acceptance,,  .the  .strongback  is  placed  on  two  sets  of  bogies,  a 
tractor  is  attached  and  the  vehicle  is  transported,  to  the 


ills 


.  $»  &  $5&jf$g$  / 

*  ,&&*?*■*  .**•■  ■• 
;.r-'---rf:r  /•;  ••■?•''-  ‘-f: 


hydrocarbon  fuel 


Countdown  is  started  and 


erection  takes  place  during  the  final 


the  launch  control  building  adjacen 


launch  coordi: 


one  of  these  tr.e.n  can  abort  the  mission  by  hot  keying  into  the 


launch  circuit, 


ion  and  ic  defueled  and  purged.  It  is  then  towed  to  the  first 


teriance  area- where  c 


uirei  aft;- 


to ry  comolfetion  of 


components,  but  not  directly  assoc'i 


1  into  this  cat 


■ion  equipment, 


shipping  containers  servicing  equipne: 


.own  procedure 


control  officer.': vehicle'  is'  provided  with  regulated 


iaqulp! 


»«r«4-  struct  are  awfti  eh 


tower  during  launch  operations 


bogies  which  have  been  re; 


built-in  fault  isolation  capability  indicate- 


•mBmA 

'*'■■  '  >$£.  •  >5  *?  .  ■  ■•;  'i:  ■  '- 


ill'. 
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tion,  ELint  (Electronic  Intelligence) ,  Photography,  j 

Wide-Band  and  Harrow-Band  Data  Links, ' Plight  Control  t 
Electronics  (flywheel  Inertial  Control),  and  UKF  Trans¬ 
ceiver.  Displays  and  ccsssanication  equipment  are  of  the 
plug-in  type  for  ease  of  installation  in  crew  quarters,  < 

Equipment  Bay  Section  j 

i 

(Internal  irrangeasKit)  j 

j 

A  five-foot  disaster  passageway  connects  the  crew  quarters ! 

! 

with  the  escape  capsule.  This  passageway  is  used  for  I 
storage  of  the  equipment  and  display  items  that  will  be  j 
Installed  in  the  crew  quarters  when  in  orbit.  The  passage- 
way  is  also  used  for  stowing  the  air-lock  entry  tube.  The; 
entry  tuba  is  used  fcr  cargo  and  crew  exchange  with  the  \ 
logistics  carrier.  Mr-lcck  sice  is  controlled:  by  largest 
equipment  item  to  be  exchanged  in  orbit.  Electronic  1 

equipment  and  spares  ere  installed  cn  rails  about  the 
passageway  external  surface  for  easy  access  and  rair.tc ina¬ 
bility.  Cryogenics,  water,  t  -.virenr.jmtal  ezuirreat  and 
other  supplies  ere  installed  in  the  ecuipa-o.it  bey  ar.  c. 


«AC  1M  K  R« 


Escape  Capsule  Section 

The.  dual  purpose  escape  capsule  will  serve  as  r_  three-nan 
emergency  descent  capsule  end  as  a  crew  vehicle  during' 
boost.  The  re-entry  face  of  the  escape  capsule  acts  as 
a  pairtible  shield  while  the  space  station  is  in  orbit. 

‘-i®  an  «xtrapolaticn  of  the  Project 
Mercury  cspsuley^^ij^ed  te  sccciaaod-ite  tht*  «dH-it-t«rg>v 
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occupants.  The  crew  will  be  arranged  In  the  capsule  to 
face  forward  during  boost  and  aft  during  re-entry  to 
ndniadze  the  effects  of  gravitational  forces. 

Equipment  and  environment  In  the  capsule  are  of  the 
emergency  type  for  minimal  weight.  A  parachute,  for  low- 
speed  stability  and  capsule  recovery,  is  cooled  curing  re¬ 
entry  by  water  trapped  in  a  wi eking  blanket.  Pitch,  yaw 
*sand  roll  jets  are  provided  for  capsule  orientation  prior 
to  re-entry.  Thrust  to  escape  the  space  station  is  pro¬ 
vided  by  separation  rockets  in  the  parachute  end  of  the 
capsule.  An  emergency  conssanication  system  plus  a  marker 
beacon  are  provided  in  the  capsule.  Retro-rockets  in  the 
nose  capsule  provide  reverse  thrust  to  decelerate  prior 
to  re-entry. 


An  alternative  escape  capsule  using  the  winged  principal 
incorporated  in  the  DS-I  could  be  installed  in  place  of 
the  ballistic  type  or  the  satellite  could  be  designed  so 
that  the  transport  vehicle  remined  until  the  next  re- 
supply  vehicle  arrived. 


External  Arrangement  Of  Sensor  Equipment 
Surveillance  sensors  on  the  outside  of  the  v  hide  include 
a  20-foot,  high-resolution  radar  antenna  running  length¬ 
wise  and  covering  portions  of  the  equipment  bay  and  crew 
quarters  section  and  a  photo-reconnaissance  camera  window 
allowing  a  lateral  downward  angle  range  of  120  degrees  and 
longitudinal  downward  angle  range  of  _  20  degrees  far J, the  .. 


Tb©  use  of  a  solar  cell  eyste®  would  substantially  reduce  ! 
the  amount  of  expendables  required  to  re-supply  the  satel¬ 
lite  but  the  problem  of  assembling  the  large  number 
(approximately  200,000)  of  solar  cells  in  a  package  that  can 
be  readily  unfurled  and  oriented  in  space  has  not  been 
Solved.  Until  this  problem  ia  solved,  hydrogen-oxygen  fuel 
cells  could,  be  used  as  a  source  of  power  without  making  the 
system  unwieldy* 


(c)  Earth’s  gravitational  field; 

(d)  Gravitational  field  of  celestial  bodies; 

(•)  Solar  radiation  pressures; 

(f)  Vehicle  electromagnetic  radiation  pressures; 

(g)  Atmosphere  drag; 

(h)  Meteorite  bcebarcaent; 

(1)  Vehicle  internal  Boring  nasses; 

(k)  Rotation  of  reference  coordinates; 

(l)  Expulsion  of  boss  from  the  vehicle. 

The  magnitude  of  these  torques  is  critically  dependent  on 
the  vehicle  design  and  trajectory.  Therefore,  torques 
•useful  for  stabilisation  can  be  enhanced  end  undesirable 
torques  can  be  reduced  by  careful  vehicle  design.  The 
design  an  attitude-control  systea,  a  detailed  study  of 
these  torques  must  be  made. 

A  study  of  the  perturbation  torques  listed  above  shews 
that  they  can  be  classed  as  either  impulse-accumulative 
or  zero-averaging,  with  time  depending  on  the  attitude 
control  requirements  of  the  vehicle  and  on  the  averaging 
of  the  time  period  chosen.  Minimum  control  system  power 
requirements  result  when  complete  use  ie  made  of  zero- 
averaging  of  impulses  with  tine. 

The  attitude  control  system  proposed  for  the  global 
surveillance  vehicle  is  designed  to  sake  optimum  use  of 
sero-averaging  of  impulses.  An  impulse  st-orage  systea  in 


the  fora  of  a 

flywheel  inertial  controller  is  used  to  main- 
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tala  control  accuracy  during  the  tine  when 

zero-average.  Per  the  accumulative  tcrques,  a  jet-reaction 
controller  is  used. 


The  system  operates  in  -tee  following  manner,  in  impulse 
imparted  to  the  vehicle  by  a  perturbation  torque  Is  stored 
in  a  flywheel  until  a  countertorque  is  encountered  and  the 
impulse  can  be  zero-averaged. 


The  impulse  is  transferred  by  a  motor  generator  using  a 
battery  power  source.  Accumulated  impulses  are  stored 
until  the  flywheel  impulse  capacity  is  readied.  At  this 
time,  an  impulse  of  the  opposite  sense  is  imparted  by  die 
jet  reaction  controller  so  the  the  cycle  can  be  repeated. 


A  preliminary  system  design  has  been  made  based  on  the 
following  vehicle  and  control  requirements.  The  vehicle 


weighs  20,000  pounds  with  an  inertia  of 


the  pitch  and  yaw  axes  and  5  x  lO-’  slug-feet 
axis.  A  jet  reaction  control  system  is  used  in  the 
capsule  for  separation  from  the  aft  section  of  the 


as  a  reto-roc3cet,  and  for  re-entry 


45  pounds  is  fuel  that  is  expended  (assuming  liquid  H2  &ns^ 
Qg  for  fuel),  end.  25  pounds  is  fuel  stored  in  the  capsule 
for  use  during  escape,  '  The  flywheel  inertial  controllers 
are  estimated  to  weigh  a  total  of  60  pounds  with  an  impulse 
storage  capacity  of  200  foot-pound-seconds  about  the  -pitch 


Earth’s  gravitational  field  which  is  on  the 


-/■v-  ;y.i  order  ofC.C4  foot^poundg  for  the  pitch  axes 
rt  -ysfr  10.  degrees-;,  from;  norm!  to  the  radii  of  the 
Eerthj  _  ...; 

(Jj)  dotation  of  reference  coordinates  which  require 

'■'•'7/ y;~'X: ;*'•  -V;-  •'•  ••  '•  i  •'->  ''  V.’ 

on  the  order  of  0,01  foot-pounds  average  for  a 
-  ,  _  10  percent  orbital  ecoentrlcity} 

(c)  Solar  pressure  yhich  Is  on  the  order  cf  20^ 

\  -  foot-pounds, . 

,  ^  T  7''  ■  v.  ‘  .  .  -  •  S' 

Two  other  torques  of  rnjor  concern  are.  expulsion  of  mss  - 

'  hfX’'-.,  ?  4  ■:  ,/  lS,  ,,,  ..  ’V, 

froa  the  vehicle  and  the-  Vehicles  internal  moving  masses. 


The  preiisinasy  weight  statement  for  the  permanent  space 
station  (excluding  the  crew  quarters)  is  shown  on  the  ne: 
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p.  masked  oebital  command  staudh 


The  vehicle  contains  planning  equipment  for  computing  and 
plotting  the  battle  situation,  cocsani  cation  equipment  to 
contact  ground  based  control  centers  as  wall  as  other  cossand 
vehicles  and  orbiting  weapons,  and  Reconnaissance  equipment 
to  gather  intelligence  information. 


economical  to  recover  toy  either  be  left  in  orbit  to  act  as 
decoys,  or  be  destroyed  ty  allowing  the  section  to  re-enter  the 
atmosphere  where  it  is  "burned  up". 


Decors  are  utilized  to  afford  protection  to  the  co-sr&nd 
vehicle  and  they  vlli  si  collate  as  near  as  practicable  the 
characteristics  cf  the  command  station.  Seas  propulsion 
is  required  in  order  to  maintain  similar  orbital  charac¬ 
teristics.  Passive  reconnaissance  techniques  ere  to  be 
employed  on  the  conns  nd  vehicle  and  radar  will  be  used  only 
in  case  of  emergency  to  avoid  disclosing  the  true  nature  of 
the  nission,  However,  equipment  will  be  placed  aboard  the 
decoys  to  simulate  the  communication  radiation  of  the  manned 
vehicle.  Space  to  space  communications  are  to  be  transmitted 
at  frequencies  for  which  there  are  no  atmospheric  windows, 
thereby  preventing  ground  based  equipment  from  detecting 
these  communications.  The  command  stations  are  equipped 
with  relay  systems  to  insure  world  wide  communications, 

Kine  cccncAd  stations  at  orbital  altitudes  of  200  miles  ere 
required  to  maintain  round-the-clock  command  reliability  and 
round-the-world  signal  relay  capabilities. 


the  danger  of  -artificial  radiation  created  by  nuclear  ex¬ 
plosions  and  to  enhance  resolution  of  the  reconnaissance 

sensors. 


The  ccrraand  station  Is  launched  In  a  "safe”  trajectory  where 
euerrer.cy  recovery  can.  be  affected  without  exceeding  the  chin 


Prior  to  re-entry  the  non-re  coveralls  section  attached  to  the 
glider  is  separated.  Air  pressure  within  the  section  prorides 


an.d;  dat*. recording  equipaent,  .  ,'0n  -this 


the  glider  size  (wing 


return  payload  is 


equipment  operation.  However,  performance  of  reconnalsg&noe 
and  command  tasks  will  be  carried  out  at  the  cotaasud  post  in 
the  rear  of  the  separable  section.  A  pressure  bulkhead  with 
pressure  door,  located  at  Station  600,  separates  the  glider  and 
canister.  A  rest  station,  exercise  area,  sanitary  facilities, 
and  galley  are  also  provided  in  the  canister.  Toilet,  galley 
and  rest  area  will  be  individually  partitioned  for  privacy  and 
sound  dissipation. 

Makeup  oxygen  and  nitrogen  frea  liquid  sources  replenish 
the  breathing  air  supply  used  by  the  nan  and  lost  by  leakage. 
The  environmental  control  system  removes  carbon  dioxide,  odors 
and  water  vapor. 

Military  Subsystems 

Military  subsystems  will  includes 

(1)  Strategic  Cosrsand  Data  links 

(2)  Orbital  Bomb  Command  Lick 

(3)  Integrated  Situation  Display 

(4)  33  Detection 

(5)  Hint 

(6)  tapping  d,  Radar,  and  Photo  j 

Power  Source 

For  re-entry  the  glider  will  utilise  an  Auxiliary  Tower  Unit  . 
i^drcgen  and  oxygen.  All  reconnaissance  and  orbital 
will  be  obtained  by  means  of  fuel  cells  which  produce 


Booster  Systea 

The  booster  for  the  Manned  Orbital  Ccssaand  Post  Vehicle 
is  a  two  stage  booster  (See  Figure  IV. P.2).  The  first  stage 
is  recoverable  and  utilises  liquid  crcygen  and  liquid  hydro¬ 
carbon  propellants.  The  second  stage  goes  into  orbit  with  the 
glider  and  is  expendable;  it  uses  liquid  oxygen  and  liquid 
hydrogen  propellants*  The  second  stage  will  be  separated  fro© 
the  canister  for  use  of  command  antennae  and  orbital  correc¬ 
tions  with  vernier  rockets.  Section  V  provides  nore  infor¬ 
mation  on  boosters* 


The  first  stage  attains  a  burnout  velocity  of  8,600- fps.  The 
upper  stage  then  has  the  capability  of  placing  a  32,400  pound 
payload  in  a  200  K.M.  altitude,  circular,  polar  orbit. 


tions  available  to  the  commander,  Coablnations  of  geometric 
displays  and  digital  readouts  are  being  considered* 
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